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BAD ROADS AND THE ELECTRIC VEHICLE. 
man in 
He 


was so pleased with it that shortly afterwards he acquired 


Some time ago a certain well-known business 


Chicago bought an electric vehicle for his personal use. 
two more for his family. Not long after this, however, he 
greatly surprised his friends by appearing around town in 
2 gasoline tourine car, and when asked for his reasons for 
substituting the gasoline for the electric car, after being so 
enthusiastic about the latter, he explained that the eleetrie 
had not sufficient mileage capacity on the Chicago roads. 

It was not the fault of the ear, but of the roads. Many 
a purehaser of an electric vehicle has found to his chagrin 
that a car which was supposed to have a mileage capacity 
of forty, fifty, or sixty miles, when put to the test of actual 
experience was able to run only twenty-five, or thirty, or 
thirty-five miles. Ordinarily an electric is only required to 
run from about ten to twenty miles a day, but it must be 
scmewhat disconeerting to the owner of an electric car when 
he decides on some particular day to make a journey a few 
miles, say, within the supposed eapacity of the car, only to 
find that the batteries run out before reaching his destina- 
tion. 

It is astonishing what a difference in mileage capacity 
there is between running on a bad road and a road which is 
well built and kept in good repair. Any electric car has a 
large overload capacity, and this usually enables it to nego- 
tiate successfully some very bad roads, but only at the ex- 
pense of an abnormal drain on tiie batteries which, of course, 
materially cuts down the mileage capacity of the vehicle. 

One does not expect to find in country places roads with 
surfaces like billiard tables, but surely it is not too much to 
expect the authorities of a large and prosperous city like 
Chicago to keep the roads within the city limits in good 
repair. And yet it is true that the roads in districts outside 
of the city limits of Chicago are very much better on the 
whole than even the main highways through many of the 
suburbs, as, for instance, Jefferson Park. 

If eleetric-vehicle manufacturers, central stations, and 
owners and users of electric automobiles will get together 
and make a concerted and energetic campaign for good 
roads. much would soon be accomplished toward keeping 
the main highways of our cities and towns in good repair, 
and the electric vehicle would increase in popularity at an 


even greater rate than it is doing at present. 











STANDARDIZATION. 

In the early days of the electrical industry, changes came 
so close upon each other’s heels that what was regarded as 
standard to-day might be obsolete to-morrow. With improve- 
ments being continually developed in almost every field, 


designs could not become stereotyped, nor practices very 


firmly established. Progress has by no means ceased, as is 
evidenced by the metallic-filament lamp, the core of silicon- 
steel, the ever-increasing transmission voltage, and similar 
recent advances in almost every line of activity. 

Nevertheless, much electrical engineering practice has 
become very generally established, much of the manufactur- 
ing and designing has been reduced to a definite system, and 
certain general principles have been recognized as guides 
which should be universally followed. For instance, the fre- 


queneles suitable for power transmission and for lighting 


have been firmly established, although the frequencies best 
suited to wireless work are as yet not very definitely deter- 
mined. As a consequence, we have a certain amount of stand- 
ardization in the industry, and it is increasing yearly. 


The Fire 


installation 


Underwriters have given us a code to govern 
Rules of 


are a recognized authority on prac- 


and and the Standardization 


wiring 


the American Institute 


tice and tests. Other organizations have already laid down 


rules covering their respective provinces, or have committees 
now at work formulating them. Of late years the standard- 
ization of specifications has received attention and has already 
made considerable progress. The Society for Testing Mate- 
rials has committees working on specifications for copper wire 
The motor manufaeturers are working to the 


and for coal. 


same end for their product. Several years ago the Bureau 
of Standards published specifications for incandescent lamps 
and it has just issued a similar ecireular on self-cooled trans- 
formers 

Such standard specifications fulfill a three-fold purpose. 
For the engineer unfamiliar with the details of the particular 
product involved, they furnish a guide which will insure his 
covering the essential points without ineluding unessentials. 
To the manufacturer it serves as an indicator of what will be 
expected of him and the least that will be accepted from him, 
and helps to make it easier to satisfy customers with a stand- 
ard line. To the experienced purchaser, having full knowl- 
edge of the requirements of the material or apparatus to be 
bought, it is less necessary, but does assist him by helping to 
make good product standard. 

Any such specifications or standardization rules must be 
revised, from time to time, to keep pace with the progress 
of the art; otherwise they become a hindrance rather than a 
They are not to be regarded as fixed and permanent, 
When 


defects are found, they should be called to the attention of 


help. 


but as representing a stage in the evolution of the art. 


the persons in charge. Only by wide co-operation can the 


best results be secured. 
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TRANSFORMER SPECIFICATIONS. 

On another page will be found the standard specifications 
for transformers recently issued by the Bureau of Standards, 
and applicable to the oil-immersed and self-cooled type. These 
specifications are drawn up primarily for the use of the Gov- 
ernment Departments, but may well serve as a basis for indi- 
vidual purchasers also. 

The specifications appear to be drawn with sufficient 
latitude to admit the variations in design which exist be- 
tween different manufacturers, and yet are rigid enough 
in performance requirements to insure first-class appa- 
ratus. Thus impregnation of the coils is not required where 
insulation is used which is moisture-proof. It is to be noted 
that little stress is laid upon aging, in recognition of the fact 
that this fault, formerly so comrhon, has been eliminated by 
the use of silicon-steel ; vet an aging test is left optional with 
the purchaser. 

The requirements for oil are placed rather high, and it 
will require care on the part of the manufacturer to meet 
them. The elosed-cup method is required for a flash-point 
test, which is an improvement upon the method, more com- 
mon in this country, of using an open cup, since a more defi- 
nite and reliable test can be made with the closed cup. It is 
not difficult to seeure oils having high flash-points, but high 
flash-points are usually accompanied by lower dielectric 
strength and higher viscosity, and often also by a tendency 
te earbonization and formation of sludge. The determination 
of an appropriate flash-point must therefore be a compromise, 
and the value of 170 degrees would not be suited to high- 
potential work requiring greater dielectric strength. 

The manufacturer is not required to have a sine wave of 
voltage available for testing purposes, providing he has suit- 
able means for correcting for any variation from the sine. 
This provision permits competition from the smaller manufac- 
turers, who are often limited in testing facilities, and who 
were practically barred out in the specifications formerly used 
by the Navy Department. An improvement over the latter is 
also to be noted in that a heating test is not required upon 
every transformer. 

The basis for comparing guarantees, based upon operat- 
ing efficiency, will probably not be satisfactory to all the man- 
ufaecturers, yet this seems to be the only equitable method of 
taking into consideration the variations in design. The appa- 
ratus of lower efficiency is not as valuable to the buyer, other 
things being equal, and should not be admitted upon equal 
terms. The table of allowable losses sets a maximum, and 
different makes of transformers will come under these figures 
by varying amounts, and should receive in each case appropri- 
ate credit. The proper valuation to be put upon core and 
copper losses must necessarily depend upon the conditions of 
use and no particular figures can apply generally. It seems 
very proper, however, to value them differently, since copper 


loss is largely expended at peak load, when power is worth all 
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it sells for; while core loss is usually worth only what it costs 
to generate it. 

The table puts a limit upon regulation at both 100 per 
cent and 60 per cent power factor. While the latter condi- 
tion is not one often occurring in operation, the regulation 
for this condition is, to a certain extent, a measure of the 
leakage reactance of the transformer, which thus has a limit 


put upon its value. 





INDUSTRIAL ELECTRIFICATION. 

Many manufacturing plants and quite a number of mu- 
nicipalities are, with the advance of electricity, waking up 
to the fact that from a standpoint of reliability, electricity 
is by far superior to steam or hydraulic power. There are 
numerous reasons for this; for floods, low water and other 
things known in law as ‘‘ Acts of God,’’ may serve tempor- 
arily to disable the power source at times when power is 
inost hecessary. 

It cannot, however, be denied that the incentive to make 
such a change must be very strong, after steam or hydraulic 
machinery has given fairly good service. For this reason, 
perhaps, many companies have been waiting until their pres- 
ent machinery wears out or becomes antiquated. But every 
day, companies ‘‘get through waiting’’ to take this step 
whieh will secure for them a more satisfactory and more 
reliable souree of power. 

A case in point is that of a well-known manufacturing 
town in New York State. For more than half a century the 
mills in the place alluded to have been operated by hydrau- 
lic power supplied by a corporation. Each manufacturer is 
supplied with such amounts of water as he desires—when 
this is not prevented by low water or other causes. A sys- 
tem of canals carries this water to each manufacturing plant, 
and each provides its own hydraulic machinery. At times 
it is impossible with the present equipment for a manufac- 
turer to secure enough power. 

That there was at times a shortage of water has been 
sufficient reason to take definite steps for a more reliable 
power supply. With the change to electric power which is 
now agitated, the system would not only be more flexible, 
but supplemented by a steam-driven electric-generating plant 
would be absolutely dependable. 

Another plant located in Pennsylvania has, after about 
twenty years’ use of steam power, decided to change over 
and install a complete electric plant for power and lighting. 
Perhaps in this plant it is a case of worn-out machinery, but 
nevertheless it indicates that the manufacturers are seeking 
the best power. 

These cases are only two out of many that are reported 
repeatedly in our daily papers. Everywhere the use of elee- 
tricity is spreading, and with the many changes from steam 
and hydraulic power to electricity there are but few rever- 


sions to the more primitive methods. 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 










SECURING THE SMALL CONSUMERS. 

Many prospective consumers of electricity have been 
lost by reason of the fact that a great number of house- 
holders literally cannot afford the cost of wiring their 
houses, and others, who could well afford to pay the bill, 
refuse to do so because they do not care to put their hard- 
earned money into improvements of a landlord’s premises, 
which they may vacate at the termination of their lease. 
Ordinary electric wiring represents a capital investment 
which becomes a total loss to a tenant when he moves 
from one house to another, and unless the landlord or 
owner can be induced to bear the whole or a large part of 
the cost, there are few of these people willing to adopt elec- 
tricity in the home. Schemes like that of the Common- 
wealth Edison Company, of Chicago, which company will 
wire a house at cost on a two-years’ installment plan, are 
calculated to meet the requirements of people of mod- 
erate means who own their own homes or who for some 
reason or another expect to stay in their present residence 
for some time to come. But even these plans do not appeal 
to the tenant who is uncertain whether he will renew his 
lease at the end of the year. 

In England there are several concerns which make a 
specialty of surface wiring, and central stations in that 
country have been able to secure many new customers by 
this cheap and effective means. As may be expected, most 
of the new business obtained in this way has been from 
the poorer classes, but strange to relate, there are many 
prosperous concerns, such as some of the great English 
schools, which have adopted surface wiring in changing over 
to electricity from some other form of illumination. And it 
must not be supposed that these exposed wiring systems are: 
all unsightly. On the contrary, some of them are even ar- 
tistic, and furthermore, such skill has been expended in in- 
stallation that the wiring in many eases is practically in- 
visible and is quite as safe as the usual conduit wiring sys- 
tems. Of course, the cost of installing surface wiring is 
much less than for other systems, and, what is perhaps. 
equally as important, the necessity for tearing down plaster- 
ing, ete., is almost entirely obviated. 

It is time that manufacturers, ¢ontractors and central 
stations began to realize the tremendous help that exposed: 
systems of wiring will afford them in developing new busi- 
ness, especially in hitherto unwired buildings and in secur- 
ing orders for the rewiring of premises that were wired 
years ago when wall switches and sockets were not used 
to the extent they are today. 

In later issues of the EvectricaL Review aND WESTERN 
ELECTRICIAN there will appear a series of articles devoted 
to this subject of surface wiring, which is proposed not as 
a substitute for conduit or other forms of wiring, but rather 
as a supplementary means of acquiring customers who could 


not be otherwise interested in electricity. 





AMERICAN PEAT SOCIETY. 


PROGRAM ME Ol rit FOURTII ANNUAL 
MEETING TO BE HELD AT OTTAWA, 
CANADA, JULY 25, 26 AND 27. 


The official programme of the fourth 
the Peat 


Society, which is to be held at Ottawa, 


nwonual meeting of American 


Canada, July 25, 26 and 27, is as fol 
lows 

July 25. Vorning NSession, 92900 a.m Open- 
ing remarks by President Eugene Haanel 
Report of Officers Committee Reports 
Propositions for the Welfare of the Society 
Nomination of Officers History of Peat 
Industry of Canada (Alexander Dobson 
Beaverton, Ont.) The Government Peat 
Plant at Alfred (A. Ansep, Jr., of Depart 


ment of Mines) 


iffernoon Nession Excursion to Govern 


ment Peat Plant at Alfred 

Nioht Session, 7230 po om Address by the 
President (Dr. Eugene Haanel) Draining 
of North Carolina Swamp § Lands and 
\mount of Peat Found Therein (Dr. Joseph 
tiyde Pratt, State Geologist, N. C.) Peat 
Power Generation (Dr. T. Arthur Mighill, 
Loston) Work of the Peat Engineering 
Company (Francis J. Bulask, Toledo) \ 
New Portable Peat \lachine (Ernest Vv 
Moore, Peterborough, Ont.) Description of 
Col. John*Jacob Astor's Vibratory Peat Dis 
integrator for Peat Gas Producers 

July 26. Morning Nession, 9200 a.m Elec 
tion of Officers rhe Journal of the Ame 
ican Peat Socie Peat Investigation of the 
United States Geological Survey The 
United State Bureau ofl Mines (Prof 
Charles A. Davis, Peat Expert, United States 
Bureau of Mines) Drving Peat (Dr. J. Me 
William, London, Ont.) \ Well-Equipped 
Peat-Fuel Plant ind How to Operate It 
(Philip Heseltine, Detroit) 

ificrnoon Nession Visit to Government 
Fuel-Testing Plant in Ottawa, and Automo 
bile Tour About the Cit 

Krening Session bangue it Hotel Vic 
toria, Aylmet 

duly 27 Vorning Nessiou nh oa mW" Pros 


Industry in the Northwest 
Paul) Development of Gas 
Peat and Lignite (Prof. R. H 


pect of the Peat 
(Max Toltz, St 


Producers fo; 


Fernald. Producer Gas Expert United States 
Bureau of Mines Progress of Peat Bri 
quetting (O. E. Moulton, Dover, N. H.). The 
Future of the American Peat Industry (Wil- 
liam Bichhoff, Krie, Pa 

iffernoon Nession »41Mi om Some Prob- 
lems of the Peat Filler Manufacturer (J. N 
Hoff. New York) Peat as a Fertilizer and 
Methods of Drvine Same (Robert Ranson, 
St. Augustine, Fla.) The Latest Achieve 
ments of the Akerlund Gas Producer (Gibbs 
Gas Engine Company \tlanta. Ga.) Peat 
Litter (J. Bordello, New York) 

The Russell House, a European-plan 
hotel. has been seleeted for the head 
quarters of the meeting. Arthur J. 


Forward. Ottawa. Canada, is the chair 


man of thy reception committee, and 


will he pleased to answer all inquiries. 
>--o 

Hydroelectric Extension in New Zea- 
land. 


New Zealand, 


now has available an extra 2,000 horse 


The city of Dunedin, 


power of electrical power, from the re- 


cently completed extensions of the 


Waipori hydroelectric station 
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The Work of the New Bureau of Mines. 

The Bureau of 
Mines of the In- 
terior, approved May 16, 1910, became 
effective July 1. As 
proved, the law contemplated the trans- 


act establishing a 


in the Department 
originally ap- 
the entire Technologic Branch 
United Sur 


fer of 
of the States Geological 
the 
fuel investigations, structural materials 
the 
property and equipment, to the Bureau 


vey, accident investigations, 


investigations, entire personnel, 
of Mines but the Sundry Civil appro- 
priation act approved June 25, amended 
the that the 


materials investigations, in- 


law to such an extent 
structural 
equipment 


the 


cluding the personnel and 


for these investigations went to 


Bureau of Standards. 

Carrying out the spirit and intent o! 
the law so amended, the Secretary of 
the Interior has transferred to the Bu- 
the 


imine accidents and fuels, together with 


reau of Mines investigation of 
the personnel and equipment of these 


investigations and has transferred to 
the Bureau of Standards the structural! 
the 


ploves of the Technologie Braneh of the 


materials investigations and em 


Survey engaged in these investigations. 


The fully equipped testing station at 


Vittsburge also goes to the Bureau of 
Mines 

The work of the Bureau of Mines 
for the first year will be a continua 


tion and expansion of the work ear 
ried on by the Technologie Braneh of 
the Geological Survey, and the investi- 
the 


hundred 


mine aecidents will be 
the Three 


thousand dollars 


vations of 
feature of work. 


and ten Was appro- 


mine accident investiga- 
Of this sum, $120,000 is to be 
the The al 


investigation of 


priated for 
tions. 
rescue stations. 


the 


plosives is $40,000; for electricity in 


spent on 


lotment for eXx- 


mining, $14,000; appliances for pre 
venting mine accidents, $8,000: exami- 
nation and codification of mining laws. 
investi- 
$10,000. 


#5.000 : other technologie 
ete., 


Kor the analyzing and testing of the 


and 
vations, ore treatment, 
coals, lignites, ores, and other mineral 
fuel substances belonging to or for the 
use of the United States,. $100,000 was 
appropriated. 

The the 
Geological Survey and which are trans 


fuel investigations under 
ferred to the Bureau of Mines have al- 
ready resulted in a better realization 
throughout the country as to the value 
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One result of this work is 
that nearly all of the fuel now pur- 


of fuels. 


chased by the federal government is 
hought on specifications and subject 
to test by the fuel, division, or pur- 
chased after examination made of the 
coal supplied by the mines from which 
coal is delivered to the government. 
The publications of the Survey relat- 
ing to mine and fuel investigations, will 
in the future be distributed by the Bu- 
reau of Mines. The publications re- 
lating to structural materials will con- 
tinue to be distributed by the Survey. 
The first of the Bureau of Mines bul- 
letins, the Volatile Matter of Coal, will 
he published in the next few months. 
There will follow, Coal Analyses, Final 
Data Steam North 
Dakota Lignite as a Boiler Fuel, Pro- 
ducer-Gas Tests in 1905-1907, The Coke 


Industry as Related to the Foundry, 


Regarding Tests, 


Coals for Illuminating Gas, and Petro- 
leum for Combustion under Steam 
Boilers. 

These publications when issued can 
be obtained by addressing the Director 
of the Bureau of Mines, Washington. 

->-s 
Illuminating Engineering Society Of- 
fers Inducements to New Members. 

The Membership Committee of the 
Illuminating Engineering Society has 
been very active recently and has re- 
ceived over 170 applications for mem- 
bership. These applications are largely 
from men whose business or profession 
depends upon the lighting industry and 
who appreciate the great strides which 
have been made and are being made 
hy the Society for the betterment of 
illuminating conditions. It is the plan 
of the Membership Committee to ex- 
tend an invitation of membership to 
every one interested in the objects of 
the Society, which are the advancement 
of the theory and practice of illumi- 
nating engineering. The Membership 
Committee would call the attention of 
the 


Society as the best reference that any 


every one to Transactions of the 
Society can give. 

Now seems to be the accepted time 
for those desiring membership, inas- 
much as the 
waived the initiation fee for a period 


Exeeutive Couneil has 


of a few months. Any person desiring 
to join this Society can communicate 
directly with its secretary or with J. 
Robert Crouse, chairman Membership 
1918 45th Street. 


Committee, vast 


Cleveland, O. 
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John W. Lieb, Jr. 

John William Lieb, Jr., was born in 
Newark, N. J., on February 12, 1860. 
His early education was obtained at the 
Newark Academy and the Stevens High 
School at Hoboken, and he graduated 
trom Stevens Institute of Technology 
in 1880, with the degree of mechanical 
engineer. 

Shortly after he became a draftsman 
with the Brush Eleetrie Company in 
Cleveland, and the following vear en- 
tered the employ of the Edison Electric 
Light Company of New York in a sim- 
ilar capacity, later on being 
the experi- 
department of the 
Works in 
While in this depart- 
the 
**Jumbo”’ 


transferred to 
mental 
Kdison Machine 
1882. 
assisted with 
the 
direct-connected Edison dyna- 
Mr. 


Edison placing him in eharge 


ment he 


tests of first 


mos, Which resulted in 
of the installation of the elee- 
trical equipment of the Pear! 
the 
direction of C. L. Clark, chief 


Street station under 


engineer. He assisted in all 
and experiments 
the 


and starting of this pioneer 


the tests 


incident to installation 
first 
the 
ceur- 


station whieh was the 


commercial station in 
United States supplying 
rent for electrie lighting and 
power from an underground 
system, and on the inaugura- 
tion of the regular service on 
September 4, 1882, under the 
direct auspices of the Edison 
Klectriecal luminating Com- 
New 
appointed the First Electri- 


pany of York, he was, 
clan. 

About this time a syndicate 
with 
tech- 


of Italian capitalists 


Professor Columbo as 


nical advisor, purchased a complete 


equipment of boilers, engine dynamos, 
and Edison underground system for the 
city of Milan. Mr. Lieb was selected to 
Regular service 


Mr. 


mained in charge of the organization of 


direct the installation. 
was begun in 1883, and Lieb re- 
the Italian Edison Company, being in 
turn appointed chief electrical director, 
and ehief engineer of the technical de- 
the 
gaged in the manufacture of electrical 


partments of company which en- 


apparatus, installation of isolated 


plants, and construction of lighting and 


Vice-p 
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The 


ex- 


power stations throughout Italy. 
first to 
ploit the alternating-current system of 


Italian company was the 
distribution in Milan, and also using 
the lighting 


system. 


Thomson-Houston = are 
He was also the prime mover 
in the electric railway field, installing 
the first overhead electric-trolley sys- 
tem in Milan. 

Mr. Lieb to old 
pany, the Edison Illuminating Company 
of New York, in 1894, at first in the 
capacity of assistant to the first vice- 


returned his com- 


president, advancing step by step to 





JOHN W. 
the New 


LIEB, JR.., 
York 


resident of Edison Company 


third vice-president and general man- 
On the consolidation of the vari- 


ger. 
ous companies in New York city, under 
the corporate name of the New York 
Edison Company, he was appointed 
third vice-president and assistant gen- 
eral manager. 

He is president and a director of the 
Kleetrical Testing Laboratories of New 


York ; 
the Edison Light and Power Installa- 


vice-president and a director of 


tion Company; and a director of the 
Empire State Subway Company, and 
the Yonkers Eleetrie Light and Power ° 
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Company. He is a past-president of 
the Institute of Electrical 
Kngineers, of the New York Electrical 


American 


Society, and a member of the American 
Society of Civil Engineers, the Amer- 
ican Society of Mechanical Engineers, 
the Associazione Eleetroteeniea Italiana, 
the National Electric 
Association and Franklin Institute. 


Light 
He 
is # member of the Engineers’ Club, of 
the New York Municipal Art Society, 
and the American Museum of Natural 


and of 


History. On several oceasions he has 


heen honored by the graduates of the 


Stevens Institute, and has 
heen president of the Alumni 
Association and Alumni trus 
tee. On account of his con 
nection with the development 
of lighting and power in 
Italy he has been decorated 
by the King of Italy with the 
order of Knight Commander 
of the Order of the Crown of 
Italy. 

Mr. Lieb is an enterprising 
and influential man of affairs. 


Ile 


charming 


is possessed of a most 


personality, is a 
ready conversationalist, and 
a leeturer of great ability. 
->--s 
Automobile Engineers’ 
Convention. 
The Society of Automobile 
Kngineers will hold its meet 
ing in Detroit, Mieh.., 


Julv 28, 29 and 30, 


on 
next. 

The following items, culled 
from a lengthy programme, 
should be of interest: 


Mixed (gasoline - electric 
systems. 
How can the spark and 


throttle of commercial vehi 
cles be made foolproof? 
The 


actual tests; 


Edison battery from 

life from practi- 

cal experience. 
Low-voltage motors for electric ve- 

hicle propulsion. 

electric 


Recent improvements in 


storage batteries for both power and 
lighting. 
Ampere-hour meters for electrics. 
Relation of tire, battery and general 
repair maintenance cost. 
Fixed ignition timing. 
Dual versus double-ignition systems. 
Hligh-tension versus low-tension mag 


netos. 


Magneto efficiency. 
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Government Lamp Contracts Awarded. 

It has been announced by the Treas- 
ury Department, which has charge of 
the purchase of electric lamps for all 
the 
recently 


government departments except 
Navy, that 
made contemplates the expenditure of 


about $170,000 


the joint award 


This amount is almost 


$30,000 less than the amount required 


before the specifications were stand- 
ardized and the orders were consoli- 
dated The award was made to the 


Eleetriec 


Incandescent Lamp Company and the 


General Company, Columbia 
Novelty Ineandescent Lamp Company. 


During the year one lamp will be 
taken from each barrel purchased and 
tested at the Standards 


in order to protect the government in 


Bureau of 


quality of lamps delivered from the 
factories to the publie buildings 


throughout the country In addition, 


it has been decided to invite bids on 
next year’s supply six months in ad- 
vane Inspectors will then visit fac- 


tories to select samples at random, to 


determine the capacity as to the out- 
put and the ability of the companies to 
maintain the government’s standard. 
Thus 


tablished before 


a eredit as to quality will be es 
the department enters 
into contract 

The 


volts, 


sixteen-candlepower lamps, 110 


used as the base, will 


Carbon filament, 12.92 


14.86 cents; 


which are 


cost this yeal 


cents; metalized filament, 
tantalum filament. 29.70 eents: tung 
sten filament, 40.68 cents. Professor 


Rosa. who has conducted the experi 
ments for the department, reports that 
Car 


the average life of the lamps is: 


bon. 400 hours: metalized, 600 hours; 
tungsten and tantalum, each 800 hours, 
the life 


tungsten lamp is double that of a 


and that while the length of 


of a 
current consumed 


earbon filament. the 


is less than half, the efficieney for ear- 
bon filament be }.3 watts, as against 


1.3 for 


lamps ar 


ing 
tungsten. For this reason carbon 
heing superseded by tung- 
sten and tantalum lamps wherever pos 
sible, only forty per cent of carbons 
having been supplied during the year 
just closed 

>>. 


International Commercial Con- 
gress in United States. 


The fourth International Congress of 


Next 


Chambers of Commerce and Industrial 
which met at London, 


23, was attended by 


Associations, 


22. and 


dune 21, 
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450 delegates, representing the prin- 
cipal nations, there being six delegates 
from commercial bodies in the United 
States, as well as a government repre- 
sentative—Commercial Agent Patrick 
J. Lennox. Frank D. La Lanne, presi- 
dent of the National Board of Trade, 
Philadelphia, formally invited the con- 
gress to meet in the United States in 
1912, the invitation being accepted with 
enthusiasm. 
oe 

International Rubber Convention. 

The India Rubber World states that 
the next International Rubber and Al- 
lied Trades Exhibition will be held on 
June 28, 1911, in the Royal Agricul- 
tural Hall, Islington, London, England. 
The president is to be Sir Henry A. 
Blake and the chairman of the advis- 
ory committee Colonel William J. Bos- 
worth. A. Staines Manders is organiz- 
ing manager. 

Most of the British 
manufacturers have consented to serve 
committee, and a 

have exhibition 
The Central Union of German 
Manufacturers officially 
approved of the exhibition and reecom- 
mended to the authorities that the Ger- 


leading rubber 


on the exhibition 
number reserved 
spaces. 


Rubber has 


man colonies be well represented. 

The plan of the exhibition, as last 
year, embraces plantation rubbers of 
every deseription and illustrations of 
processes of production; likewise wild 
rubber and processes employed in con- 


nection with them. Ineluded under 
these heads are gutta-percha, balata, 
and the like. These exhibits will em- 


brace botanical specimens and all the 
various utensils and machines required 
for the preparation of rubber, together 
with all of the requisites for rubber 
estates, wild or cultivated. 

The 
open 


manufacturers’ section will be 


for machinery, molds, utensils, 
and so on, employed in making rubber 
goods of whatever class. Room will be 
provided also for chemicals and fillers 
the 


rubber 


manufacture, in- 
and re- 
Fabries and all other 
used in 


used in rubber 


cluding substitutes 
claimed rubber. 
materials other than rubber 
connection with this industry also will 
be included. 

A separate class will be opened for 
the literature of the rubber and allied 
trades. The exhibition offices, from 
which detailed information may be had, 
are at 75 Chancery Lane, London, W. 


C., England. 





Vol. 57—No. 4 


Electrical Engineering in the Reclama- 
tion Service. 

In the electrical and mechanical en- 
gineering section of the Reclamation 
Service, with offices in Los Angeles, 
Cal., working drawings were recently 
prepared for commercial light and 
power buildings on the Minidoka pro- 
ject. A preliminary layout has been 
designed for the pumping station for 
the Polson unit on the Flathead pro- 
ject. The office has acted in a consult- 
ing capacity in the preparation of spe- 
cifications and preliminary plans for 
the development of the 
Wonder Electric and Power Company 
at the power site leased by it on the 
Truckee-Carson project. 


Victoria Falls Power Company. 

The report of the Victoria Falls 
Power Company for 1909 emphasizes 
the fact that the estimates of cost of 
production prepared by the consulting 
engineers are being fully borne out in 
practice, although the actual figures 


power by 





are not given. A new power house is 


in course of erection at Rosherville, 
and when the extensions to Simmer 
Pan and Brakpan are completed, it is 
ealeulated there will, in all the com- 
pany’s stations, be plant capable of 
turning out 500,000,000 kilowatt-hours 


per annum. G. 
———— 
Public Utility Tax in Chicago. 
The figures given by the Chicago 


Board of Assessors on the personal 
property of the public utilities include 
an inerease of $5,515,055 for the Com- 
monwealth Edison Company, and Chi- 
cago Telephone Company, and a de- 
crease of $213,136 for the People’s Gas 
Company. This makes a total increase 
of $5,301,136, as follows, this year’s fig- 
ures being compared with the final fig- 
ures of the Board of Review: 


Assessors Reviewers 

1910 1909 
Commonwealth Edison... .$23,945,000 $21,580,000 
PO Ge pn accnneenenee 15,620,509 15,833,645 
Chicago Telephone......... 13,333,155 10,183,100 


Trade Opportunities in West Indies. 

An American consul in the West In- 
dies reports that a company has been 
formed for the purpose of supplying 
the city in which he is located with 
electricity for lighting and other uses. 
Further particulars of the report, to- 
gether with the name of the company, 
can be otbained by addressing the Bu- 
reau of Manufacturers, Washington, 
D. C., queting File No. 5160. 
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EDISON ELECTRIC LOCOMOTIVE 
NO. 2. 


BY FREDERICK A. SCHEFFLER. 

The writer was engaged by M. F. 
Moore, who was the first general mana- 
ger of the Edison Company for Isolated 
Lighting, in May 1881, as a draftsman 
to undertake the work of designing 
and building Edison’s electric locomo- 
tive No. 2. 
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crude affair but nevertheless it was 
capable of running and doing work on 
the narrow-gauge track Mr. Edison had 
laid down at Menlo Park for testing 
purposes. This locomotive was built 
before the author became a member of 
the Edison Crew, and strange to say, 
although it was his work to design the 
locomotive No. 2, he never saw anything 
of No. 1 other than a picture of it, un- 
til after No. 2 was in operation. 

It was Mr. Edison’s idea, as was un- 





vious experience having been in this 
line of work will explain why he was 
employed by M. F. Moore, who was a 
man of great railroad and locomotive 
experience, and Mr. Moore’s knowledge 
in that direction was of great assistance 
in the designing and building of this 
locomotive. 

It is needless to say that the author 
had absolutely no knowledge of any 
thing connected with electricity at that 
time—not the 


even schoolboy’s  sal- 























ai 


The office of the parent Edison Com- 
pany was at No. 656 Fifth Avenue, New 
York city, where all the designing was 
done at that time. 

The first locomotive built by Mr. Edi- 
model to 
demonstrate his ideas along these lines. 
It had no eab, no ‘‘pilot,’’ nor any of 
the usual features embodying steam- 
locomotive practice. It 


son was merely a working 


was rather a 
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LOCOMOTIVE NO. 


derstood at that time, to build a loco- 
motive along the general lines of steam 
locomotives, in outward appearance at 
least, and to combine in that respect 
the framework, truck, and other parts 
known to be satisfactory in steam loco- 
motives at the same time. 

This naturally required the services 
of draftsmen accustomed to steam-loco- 
motive practice and the author’s pre- 


° 
ammoniae battery and door-bell experi- 
ence. One could count so-called elec- 
trical engineers on their fingers then 
and have some fingers left over. 
Consequently the electrical equip- 
ment was designed by Mr. Edison and 
his assistants. The data and parts, such 
as motor, rheostat, switches, ete., were 
given to the writer and his work was 
to design the supporting frame, 
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axles. countershafts, driving mechanism, 
speed control, wheels and boxes, cab, 


, 


running board, pilot, or ‘‘eoweatcher,’ 
buffers, and even the supports for the 
headlight, ete From the above one 
can see that the locomotive had all the 
essential paraphernalia to make it look 
like a steam locomotive 

The principal part of the outfit was 
the electric metor. At that time motors 
were curiosities. There were no elee- 
tric motors, even tor stationary pur 
poses, except freaks built for experi- 
mental work This motor was made 
from the parts, such as fields, arma- 
ture, commutator, shaft and bearings, 
ete., of a ‘‘Z’’ or sixty-light (sixteen 


candlepower dynamo. In fact that was 


the onlv size ol dynamo, or generator. 
that the parent Edison Company had 
placed on the market 


The power required to drive the ‘‘Z’’ 


dynamo was ten horsepower (six 
lamps, sixteen candle power, per horse 
power, was the inefficiency of the in- 
eandescent lamps in 188] As a motor 
it was wound to run at maximum speed 
to develop a torque equal to about 
fifteen horsepower with 220 volts. 

\t the generating station at Menlo 
Park four Z-dynamos at 110 volts were 
used, connected two dynamos in series 
in multiple-are. This gave a line vol- 


tage of 220. The motor was loeated in 


the front part of the locomotive, and 
was secured on its side with the arma 
ture shaft across the frames, or parallel 
with the driving axles 

On account of the high speed of the 
armature shaft it was not possible to 
connect. with driving axles direet, but 
this was an advantage in one way, as 
by introducing an intermediate counter 
shaft (corresponding to the well-known 
type of double reduction motor used on 
trolley cars since 1881) a fairly good 
arrangement was obtained to regulate 
the speed of the locomotive exclusive 
of resistance in the electric circuit. 

Endless leather belting was used to 
transmit the power from the motor to 
the countershaft, and from the latter 
to the driving wheels, which were the 
front pair of wheels. A vertical idler 
pulley was mounted in a frame over 
the belt from motor to countershaft. 
terminating in a vertical screw and 
handwheel for tightening the belt to 
increase speed or the reverse to lower 
speed. This handwheel was located in 
the eab where it was easily accessible. 

The belt fron 


eountershaft to driv- 


ing shaft was fixed and made ‘‘endless’’ 
as tight as possible, in the usual man- 
ner. 

The rough outline sketch given here- 
with shows the location of motor in 
relation to eountershaft, belting, driv- 


ing wheels, idler, ete. A is the motor, 
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SKETCH SHOWING RELATIVE LOCATION 
OF MOTOR IN EDISON LOCOMOTIVE NO 


B the countershaft, C the idler, D the 
driving wheels, and E the frame. 

The supporting frames were made by 
the Rhode Island Locomotive Works, 
of forged steel in the usual manner. 
The author is of opinion that the same 
firm also did the machine work, ship- 
ping to the old Goerek Street shops of 
the Edison Company where the parts 
were assembled and the locomotive 
completed. 

On account of both rails being used 














VIEW OF CAB 


for cireuits, one being positive and the 
other negative, and the necessity of 
avoiding possible short-circuits being 
therefore obvious, one of the driving 
wheels had to be split cireumferentially 
and completely insulated from the axles. 
This was accomplished by means of 
heavy wood blocks, well shellaced or 
otherwise treated, to make them water 
and weather proof, placed radially on 
the inside of the wheels, and then sub- 
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stantially bolted to the hubs and rims 
of the latter. 

The weight of the locomotive was 
distributed over the driving wheels, 
according to the usual locomotive prac- 
tice, by means of springs and equal- 
izers. The current was taken from the 
rims of the driving wheels by a three- 
pronged collector of brass, against 
whieh flexible copper brushes were 
pressed, a simple manner of overcom- 
ing the inequalities of the roadbed, ete. 

Reproduction of several photos taken 
at Menlo Park will give an exeellent 
idea of the general appearance of the 
locomotive when completed and in run- 
ning order. The passenger car coupled 
to the locomotive, as shown in one of 
the photos, was made by the John Stev- 
enson Company, at its old works in 
New York city. 
the well known one-horse horse-ear. 
Samuel Insull, at that time Mr. Edison’s 
private secretary, and now president of 
the Commonwealth 
Chicago, Lll., ean be seen in two of the 
pictures, together with the late Charles 
T. Hughes, who was the New York re- 
presentative of the Edison General 
Electric Company for a great many 


It was modeled after 


<dison Company, 


years. 

Mr. Hughes, at the time the locomo- 
tive was built, was in charge of the 
Menlo Park. 
The gauge was about three feet six 


track eonstruction at 


inches, and the track was about two 
and one half miles long. It consisted 
of grades, curves, viaducts, ete., and in 
general had all of the characteristies 
of a regular steam railway. 

On aceount of the rails being used 
for outgoing and return of the current, 
they had to be carefully insulated from 
the ties and ground to prevent short- 
circuits or leakage of current. The 
ties also had to be insulated threugh- 
out from the ground, and made weather 
and water proof. 

According to the author’s best recol 
lections, the locomotive, with the horse 
ear as trailer, made a speed as high as 
forty miles per hour, and the engine 
driving the four ‘*Z’’ 
the power house, indicated as high as 


generators at 


seventy horsepower. 

The writer is indebted to F. D. Pot- 
ter for the photos herewith reproduced. 
Mr. Potter was an able assistant in 
making detailed drawings of the parts 
of this locomotive and the record would 
be incomplete without a reference to his 
co-operation. 
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THE NEW EDISON STORAGE 


BATTERY. 
\N INTERVIEW WITH EDISON—A DESCRIP- 
TION OF THE NEW NICKEL-IRON CELL 
THE STORAGE-BATTERY CAR. 


The fine reeord of performance which 
has been made by the Edison storage 
battery in its improved form has 
foeused the attention of every one in- 
terested in the propulsion of vehicles 
on this latest product of the great in- 


ventor’s ingenuity. 








FIG. 1 


the ELEctTRICAL 


ELECTRICIAN Vis- 


A representative of 
REVIEW AND WESTERN 
ited Mr. Edison at his laboratory at 
Orange, N, 
in great spirits over 
the 
very evident popularity with which the 
When the 
he 
now satisfied that he had the battery 


J., last week and found him 
the 
battery and the 


remarkable 


performance of 


new cell was being received. 


question was asked, whether was 


in absolute commercial condition, he 


replied, ‘‘I had a good commercial bat- 
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tery—a better battery than had ever 





been produced before—several years 
ago, and I was counseled many times 
to be satisfied with what had been pro- 
duced; but it did not satisfy me. There 
are batteries pulling electric vehicles 
at good efficiency today that were in- 
stalled their 


best, they in no wise compare with the 


four years ago, but, at 


battery of today. 1 have two tons of 
notebooks and curves, and have made 
over 40,000 tests on this battery, and 
I have succeeded in 


now I know that 


securing an efficient, reliable and very 





durable eell. One of the greatest trou- 


bles I now experience is in securing 
the proper kind of iron, and even when 
| get the best that is obtainable, it must 
he prepared in a very special way or 
there is a marked difference in the bat- 
tery performance. The same is true of 
the nickel, and this must be prepared 
in a special way; for it is in the prep- 
the and that 
there is the greatest opportunity for 


aration of nickel iron 


variations in the hattery performance. 











165 








Catalytie action from traces of impuri- 
ties has given me a great deal of trou- 
ble, and I have been beset sometimes 
to discover means for getting rid of 
some of the catalyzers. I am_ using 
lithia carbonate in large quantities in 
the preparation of lithium hydrate, and 
in this connection | might say that | 
have had the only piece of luck I have 
When | 


lithia it was very, very expensive, but 


ever known. began using 


shortly afterwards large quantities 


were discovered in the Black Hills, and 


two big companies began manufactur 


| 


Se I ole aire 9 ett 





INTERIOR OF STORAGE-BATTERY CAR, SHOWING LOCATION OF BATTERIES 


the 
price has been brought down to a mere 


ing it; and, in competition, the 


fraction of what it was only a short 


time ago.”’ 

The question was asked, ‘‘ Will the 
reduction in the price of the raw ma- 
terial and refinement of design bring 
down the price of the battery to the 
consumer ?’’ . 

‘*No,”’ he said, ‘‘we can’t make the 
battery much eheaper.”’ 


‘How about the durability?’ 








166 





It simply cannot be knocked apart. 
We have developed a machine which 
lifted them 
and dropped them over one-half inch 
1,000,000 


times, without doing any physical dam- 


taken these cells and 


} 
he 
ias 


ipon a hard, rigid body 


age whatsoever. The containing pock- 


ets and pencils are devised and ar 


ranged so that they are practically in- 


destructible, and the solution used 


brings about the desired electrochem- 
ical change without attacking either 
the elements of mechanical construc- 


tion or deteriorating in any way the 


active material of which the cell is 
composed. And the astonishing fea- 
ture of the battery is its recuperative 


qualities and its ability to stand heavy 


over-charging and abso- 


You 
charge this battery without hurting it 


discharging, 


lute short-cireuiting. can over- 


1 bit; vou ean discharge it again and 
igain down to a fraction of a volt, and 
And, 
narkable than this, is the actual growth 


it will eome right back more re- 
in capacity of the cell under repeated 
charging and discharging. I will show 
vou some curves which will clearly in- 
dicate that the battery is remarkable 
in this direetion.’’ 
\re you going to develop a battery 
or other uses?’’ 
‘Yes, I am at 


ew lines, but the thing I am most in- 


work now on several 


terested in at present is the develop- 


nent of a battery for railway 


pur- 


from which we can take a very 


Doses, 


ieavy charge or a_ long-continued 
discharge, and put the energy back in 
i very short time; in fact, I shall soon 
lave a battery that we can put into a 


locomotive andl draw three regular 


railroad cars for twenty-seven miles at 


the regular schedule speed, and at the 


end of the discharge put all of the 
nergy back in thirty minutes.’’ 
“Will there be any radical differ- 
ence in the construction of the railway 
Dattery 
No, there will be no difference in 


the material or in the construction, ex- 
ept that where the retaining pencils 
in the present battery are a little over 
a quarter of an inch in diameter, they 


will be much smaller in diameter. By 
greatly increasing the divisibility of 
the self-contained elements, the inter- 


By in- 
creasing the divisibility of the elements 


nal resistance will be lowered. 


we will bring about a ready facility for 
accelerating both the charging and dis- 
charging of the battery.’’ 
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‘*What do you think of the pros- 
pects of a great development in the 
utilization of the battery for electric 
vehicle purposes ?’’ 

‘*It seems to me to be the biggest 
thing that was ever attempted. You 
know, this is entirely different from 
designing a machine. 
something tangible, 


inventing or 
There 
and you can put it together, and if a 
part fails you can take it away and 
renew it with something else; but here 


you have 


you have an innumerable series of com- 
binations, all of which must be tried 
out together, and it is hard indeed to 
determine just why the various changes 
come about. I would almost have been 
persuaded to give it up, were it not 
such a great big thing. The idea, how- 
ever, that I might develop a car for the 
great American people to use—a good 
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it up to twenty-eight miles, if you care 
to go that fast. The battery is all 
right, and it is just a question of 
hitching it up with the right kind of 
a motor and putting it into the right 
kind of a ear. And this brings me to 
a very important matter to which I am 
going to devote my attention. One of 
the most annoying features of automo- 
biles is in the great difference in the 
matter of car efficiency with respect to 
various kinds of tires. I have great 
faith in the solid tire for electric vehi- 
cles, but we must improve the suspen- 
sion. And the next thing I am going 
to do is to get the right kind of a tire 
and the right kind of a suspension, if 
I have to think it out and make it all 
by myself!’’ 

Mr. Edison’s eyes sparkled and his 
contagious. So im- 


enthusiasm was 

















FIG. 2 


car with cheap power, that would be 
within the reach of everybody—has 
kept me at it. The idea that we would 
rid the streets of horses and replace 
them with electric runabouts and elec- 
tromotor trucks is what I have been 
working for, and now I know that this 
is coming about. They say that the 
not a_hill-climber, 


running night 


electric vehicle is 
but we have had ears 
and day over the worst kinds of road, 
through the sand and mud, up hill and 
down hill, getting a hundred miles on 
each charge, and still leaving the car 
with twenty-five or thirty miles in the 
battery for any emergency. The bat- 
tery will give an excellent perform- 
ance on an average of fifteen miles an 
hour, and if you wish, you can speed 


STORAGE- 


BATTERY CAR. 
pressed were those listening to his com- 
ments that involuntarily they burst 
into applause at this display of opti- 
mism and enthusiasm. 

Mr. Edison manifested great interest 
in indicating the various processes em- 
ployed in the preparation of the mate- 
rial and the mechanical parts of the 
cell. Later on a party of visitors was 
taken to the top of Eagle Rock Hill, 
one of the most difficult climbing stunts 
for the automobile, an old car taking 
the party up to the top without any 
difficulty, although the car was built 
on a truck chassis which was much 
heavier than modern pleasure vehicles. 
In starting, the voltage reading stood 
at eighty, and by the time the crest of 
the hill was reached, over 175 amperes 
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were being drawn, at a little more than 
sixty-two volts. Immediately upon 
reaching level ground the cells recov- 
ered and the voltage went up to eighty, 
two volts higher than the original 
open-circuit voltage. The voltage main- 
tained itself at about seventy to sev- 
nty-two under load during the remain- 
ler of the trip. 

As is well known, the Edison stor- 
ve battery depends upon the oxidation 
nd reduction of nickel and iron in a 
‘austie potash solution. The contain- 
ng eases for both kinds of active ma- 
terial, the supporting grids, the cell 
wles and their connection parts, and 
the retaining can and its cover, are all 
nade of nickel-plated steel. This makes 
possible the use of a material in which 
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durability and mechanical 
strength are combined, and admits of 
a greater output per unit weight of 
battery; and, in addition, there is elim- 
inated any suspicion as to corrosion or 


deterioration of either the containing 


lightness, 


parts or the active material in the alka- 
line electrolyte. 

The electrolyte is a constant factor, 
although the 
charging of the battery, is immediately 
re-formed in equal quantity on the fol- 
lowing discharge and does not change 
in density or in conductivity. 


and decomposed by 


The negative, or iron, plate has a 
flat pocket-like construction. These 
pockets are shaped up from nickel- 


plated, perforated steel bands, the fin- 
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ished pocket being about one-half inch 
wide by three inches long, with a maxi- 
mum thickness of a little more than one- 
eighth of an inch. Each grid contains 
twenty-four pockets, spaced eight in a 
row, in three rows. The positive, or 
nickel, plate consists of two rows of 
eylindrical rods or pencils, thirty in 
number, held in a vertical position by 
the steel support frame. The cylinders 
are made from a_ nickel-plated steel 
perforated band, with a double-lap 
spiral seam, which restrains the cylin- 
der from any tendency to expansion; 
and to further prevent distortion or ex- 
pansion, each eylinder is fitted with 
eight steel ferrules. 

The preparation of the active mate- 
rial is carried on with great care, and 
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is under the constant supervision of a 
careful system of checking. In order 
that there might be ample conducting 
surface between the nickel hydrate, 
which is the active material of the pos- 
itive member, it was necessary to mix 
the hydrate with a metallic conductor. 
Experimentation indicated that metal- 
lic nickel was possessed of properties 
which made it an ideal conductor, but 
the difficulty lay in getting the nickel 
in thin enough flakes. This resulted in 
the development of a scheme of electro- 
deposition of nickel which is not only 
beautiful in conception, but thoroughly 
artistic in realization. A machine was 
developed which consists of a series of 
eylindrical mandrels supported upon 
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vertical axles, each cylinder dipping 
into an electroplating tank. The cyl- 
inders, constantly rotating, are plunged 
into a copper bath, and receive a faint 
blush of copper. They are then with- 
drawn and carried across on a sup- 
porting structure, where they are thor- 
oughly washed, and then carried fur- 
ther on to a nickel-plating bath, where- 
in they receive a faint blush of nickel. 
Afterwards they are carried back to 
the washing bath to be washed, and 
descend again into the copper-plating 
solution. In this way a series of 100 
platings of copper are interleaved be- 
tween 100 platings of nickel. The film 
is then stripped from off the mandrel, 
and this film is cut into longitudinal 
sections a little less than a sixteenth 
of an inch in width. The film, con- 
taining 200 separate layers, is about as 
thick as an ordinary visiting card. 

After this film has been cut into lon- 
gitudinal strips, these strips are cut 
into squares of about one-sixteenth of 
inch in eross-section. The tiny 
are gathered together and 
When 
the metallic removed the 
nickel flakes separate and are set in 
drying pans, the moisture is driven off, 
and metallic nickel is secured in tiny 
flakes as soft as the finest and sheerest 
silk. 

In filling the positive pencils, a series 
of pencils are stood upright in a 
holder, into which a series of rams are 
From a hopper on either side 


an 
squares 
placed in a reducing solution. 
copper is 


plunged. 
of the machine a tiny charge of hy- 
drate is fed into each of the pencils 
and rammed tight, followed by a tiny 
charge or layer of metallic nickel. This 
metallic nickel absolutely insures elec- 
trical contact between the sides of the 
perforated metal and the 
nickel hydrate, guaranteeing that every 
portion of the element is in intimate 
contact with the electrolyte. 

The flat pocket-like containers for the 
negative material (the iron oxide) are 
placed in steel forms with shaped man- 
drels inserted, and are locked securely 
in place; the forms are placed in the 
filling machine, the mandrels with- 
drawn, and the oxide fed in from a 
hopper in tiny charges, each charge 
being driven home by a power rammer. 
Both the negative and the positive ele- 
ments are assembled in the supporting 
grids by hand, making a light-weight, 
but thoroughly substantial, structure. 


eylinder 
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The plates are then assembled in the 
nickel-plated steel containing cans, the 
proper insulating spacers being put in 
place 


The electrolyte is a twenty-one per 


cent solution of potassium hydrate, 
with a small addition of lithium hy 
drate. The outer surfaces of the out 


side plates are insulated from the re 
taining can by hard-rubber sheets. Spe 
cially designed hard-rubber pieces are 
fixed between the can and the side and 


hottom edges of the plates, and these, 


together with hard-rubber rods in 
serted between the plates, maintain 
correct spacing of the plates at all 
points and insure permanent insula 
tion 

The side and bottom seams of the 
can are welded in an oxy-acetylene 
lame by the autogenous process, and 
the cover is welded in place by the 
sume process There are four mount 
ings on the cover Two of these are 
the stuffing boxes through which the 
positive and negative poles extend 


One of the other two 1s the separator, 


so called beeause it separates spray 


from the escaping gas while the batters 


is charging. This prevents loss of 
electrolyte and renders the gases in 
odorous. The fourth mounting is an 
opening for filling the cell with elee 
trolvte and for adding distilled water 
to take the place of that which evap 


This opening has a water-tight 
ap which is held in place by a strong 
Fastened to this cap is a small 
arranged that the will 


spring, so) 


cap 
lv open unless properly fastened. This 
eliminates the possibility of leaving the 
the elee 
cells be 


vibration of 


cap open, which would cause 


trolyte to spill out, should the 
violently agitated by the 
the automobile. 


Klectrical connection between eells 


is made by means of heavy copper con 


neetors, well nickel-plated. Each con 
nector consists of a solid copper wire, 
on the edge of which are swedged spe- 
cially shaped steel lugs whieh fit over 
the binding posts and make a_ taper 
joint connection with them. 

In addition to the testing of the in- 
dividual cells, which is constantly go- 
ing on under aecelerated conditions of 
charge, discharge and temperature, the 
finished cells are placed in banks of 
sixty, and after being formed, they are 
tested 


for performance. 


repeatedly 


cells have now been thoroughly 
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tested both in the laboratory and on 
the road, and the eurves herewith will 
the 


which have been discovered. 


indicate some of characteristics 


The table indicates the ordinary per 
formance of the A-6 type of cell. 


Charge and Discharge at Normal Rate: 45 


\mperes 


Length of Charge, 7 Hours Discharge Ter- 





ninated at 1 Volt 

\mpere-hour Input. 315.0 

\mpere-hour Output eedeie sheeewans 268.5 
Ampere-hour Efficiency, 85.2 per cent 

\verage P. D. of Charge 1.692 

\verage P. D. of Discharge 1.20 
Volt Efficiency, 71.1 per cent 

Watthour Input 3 

Watthour Output 22.7 


Watthour Efficiency, 60.6 pe cent 


Weight of Single Cell: 19.2 Pounds 


Weight per Cell of a Standard Assembled Bat 
tery: 20.1 Pounds. 

Output per Pound of Cell: 16.8 watthours 

Output per Pound of Battery: 16.05 watthours 

Battery Weight per Horsepower-hour 46.5 
Pounds 

Fig. 4+ is a life eurve of an A-4 cell, 


the capacity based on a discharge of 
The original capacity at 100 
171 


This shows the percentage in- 


one volt. 


per cent was equal to ampere- 


hours. 


crease over the original capacity over 





PIG { LIFE CURVE OF A-4 CELL CA 
PACITY BASED ON DISCHARGE TO ONE 
VOLT ORIGINAL CAPACITY, 100 PER 
CENT lit AMPERE-HOURS 


a series of 600 complete charges and 
discharges. 
rate 


the normal 


discharge of an A-4 type cell, which 


Kig. 5 illustrates 
was plotted after it had had 612 com 
plete charges and discharges, and had 
delivered in all 101,928 ampere-hours, 
or 122,314 


owatt-hours per pound of cell. 


kilowatt-hours, or 8.58 kil- 
It was 
charged at fifteen hours, at thirty am- 
peres, and discharged at thirty am 
The the 
fifth discharge, and the dotted line the 


peres. solid line indicates 
612th discharge. 


Fig. 6 indicates the average varia 
tions of voltage with discharge rate, at 
ninety-three degrees Fahrenheit, for a 
sixty and sixty-four-cell battery of A-6 
cells. 

In line with the adaptation of this 
cell 


been developed new ideas with respect 


to automobile service there have 


to the proper form of body frame and 
suspension to adapt the storage battery 


to motor trucks and street railway 





Vol. 57—No. 4 





ears. The light weight of the Edison 
storage battery has made it possible to 
re-design the supporting structure and 
do away with a good deal of weight 
which necessarily formed a large part 
of the load to be moved. 

For several months the Federal Stor- 
Car 


age Battery Company has been 


running a single-truck car equipped 


with the Edison storage battery on the 
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FIG. 5 NORMAL-RATE DISCHARGE OF A-4 
CELL WHEN NEW, COMPARED WITH 


SAME AFTER IT HAD HAD 612 COMPLETE 
CHARGES AND DISCHARGES 
Twenty- 


Street and 


Crosstown 


Twenty-eighth 
Street 

New York City, giving service to a busy 
The track 


ninth Railroad, in 
shopping and ferry district. 
conditions are poor, and the rail varies 
The 


maximum grade is three and one-half 


from forty-seven to 109 pounds. 


per cent, this grade extending over a 
length of about 1,000 feet. 
forty-six curves in the trip, of varying 
The length of the route is 4.77 


There are 


radii. 
miles. There are an average of eight 
stops per mile, and an average of 458 
The 
equipped with two mofors, rated at five 


stops in a day’s run. ear is 
horsepower, 110 volts, direct current. 
The storage battery equipment is 100 
cells of the A-8 size for driving, and 
five for lighting. "The mileage capacity 


of ear per single battery charge in this 





FIG. 6.—VARIATIONS OF VOLTAGE (AVER- 
AGE) WITH DISCHARGE RATE, AT 93 DE- 
GREES FAHRENHEIT, FOR 60 AND 64 
CELL BATTERIES OF A-6 CELLS 
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and the 
maximum speed capacity of the car is 
fifteen miles per hour. The charging 
period of the battery is 4.4 hours at 


service is eighty-six miles, 


185 volts and sixty amperes. 
The seating capacity is twenty-six 
passengers, with standing room for fif- 
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July 


‘een more, and the weight of the ear, 
complete, is 10,000 pounds, the average 
oad weight being estimated at 2,400 
»nounds. The ear-miles average about 
57.25 in a twelve-hour-and-thirty-five- 
minute day. There is but one battery 
harge per day, lasting four hours and 
twenty minutes, with no boosters. The 
battery 48, 840 
he consumption per day at the motor 
rushes, 30,280 watt-hours; the average 


intake is watt-hours ; 


nergy consumption per ear-mile, based 
n the battery intake, 853 watt-hours ; 
le average energy consumption per 
iv-mile at the motor brushes, 528 watt- 
the 


tion per ton-mile, based on battery in- 


OURS ; average energy consump- 


137 watt-hours; the average con- 


ake, 





CAR AT CORNER OF BROADWAY 
AND TWENTY-NINTIL STREET, 
NEW YORK CITY 


sumption per ton-mile at motor brushes, 
eighty-five watt-hours. 

There have been no interruptions to 
service, no repairs to car body, motors, 
motor brushes, controllers, cables or 
lighting wires, and no repairs to the 
track, wheels, axles, journal-brasses, 
hbrake-shoes, or to the battery. 

The battery has been refilled with 
seventy gallons of distilled water, with- 
out the necessity of adding caustic pot- 
ash. 

The car left the factory on March 2, 
and up to July 6 made 10,845 ear 
niles, the weather ranging from cold, 
snow, sleet and rain to warm and 
clear, with the track generally dirty 
and slippery. 

———— 
A Municipal Exhibition. 

At the forthcoming convention of the 
League of American Municipalities, to 
he held at St. Paul, Minn., August 
23-26 next, a municipal exhibition will 
he held which will include ‘‘everything 
from eleetrie light plants to pencils.” 
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Electrical Exports for May. 

The Bureau of Statistics of the 
Department of Commerce and Labor, 
Washington, D. C., has issued its 
monthly summary of imports and ex- 
ports for the month of May. From this 
the following facts relative to the elee- 
trical exports from this country for 
that month are taken. 

The month of May was a record- 
breaking one in the matter of electrical 
exports. The total exceeded any pre- 
vious month, chiefly because the exports 
of electrical appliances (including tel- 
ephone, telegraph and other instru- 
ments) broke all previous records; the 
exports of electrical machinery were 
quite heavy also, nearly as great as any 
Kor the last 


two months the exports of ‘appliances 


month for several years. 


have practically doubled the figures of 
the 
These heavy shipments, along with the 


corresponding months last year. 
more spasmodic revival of machinery 
exports, are bound to make the fiseal 
year, which closed June 30 last, practi- 
cally equal the hitherto banner vear 
1907-8. 
The comparative monthly data are as 
follows: 
May, 
1909 
$539,424 
179,951 


April, 
1910 
$959,186 

484,658 


May, 
1910 

. .$1,025.549 
684,938 


Electrical 
Appliances 
Machinery 

Total $1,443,844 


The 
electrical products were sent last May, 


ee ees $1,710,487 $1,019,375 


principal countries to which 


together with the values of these ex- 
ports, are as follows: 
Electrical 


Appliances. Machinery. 
$ 42,564 


Exported to 
United Kingdom 
Belgium ; 
France 
Germany 
Other European countries. . 
British North America. 
Central American States 

and British Honduras.. 
Mexico 
Cuba na 
Other West Indies and 

Bermuda 
Argentina 
Brazil 
Other South American 

countries 
British East Indies... 
Japan 


155,954 
18,521 
97,834 
9,877 
6,963 
4,159 
8,951 
21,099 
9,647 
155,601 
British Australasia 30,671 
Philippine Islands f 26,061 
British Africa 74: 13,235 


Lease Brooklyn Subway Extension. 

The New York 
mission recently received a letter from 
Frederick W. Rowe of the Manhattan 
Bridge Three Cent Line, M. E. Harmon, 
William C. Demarest, and Henry Roth, 
urging that a subway along Flatbush 
Avenue from Atlantic Avenue to East- 
ern Parkway, and Livonia Avenue to 
New Road, also a_ branch 
southerly on Utiea Avenue and Nos- 
trand Avenue be constructed at once. 


Public Service Com- 


Lots and 
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These four men agree that in such case 
they will take a lease to operate this 
subway, paying interest on the sinking 
fund of one per cent on the cost of the 
Flatbush Avenue portion, and a nomi- 
nal rental for the balance. Should the 
proposition be favorably considered, 
they will organize a company in a form 
or in such form as will be satisfactory 
to the commission and the Board of Es- 
timate, and make the necessary formal 
applications to obtain this lease. 
--- 

Ohio Electric Light Association. 

Final arrangements for the sixteenth 
annual convention of the Association to 
be held at Cedar Point next week have 
the 
eramme will be carried out: 

Tuesday, July 26, 9:00 a, m—Meet- 

10:30 a. m., 
President’s ad- 


been made, and following pro- 


ings of all committees. 
Business meeting with 
dress. 2:00 p. m., Reading of following 
Pressure Turbines and 
we Oy 


Turbine Troubles, by Frank Brosius. 


papers: Low 


Their Operation, by Anderson ; 

Wednesday, July 27, 9:00 a, m.—Re- 
ports of Committees and following pa- 
pers: Motors for Single Phase Circuits 
by Prof. F. C. 
the 
by J. 


Caldwell; Progress in 
Introduction of Vehicles, 
T. Kermode; Methods in Getting 


Klectrie 


New Business in Cities of 15,000, by 
lL. A. Petit, Jr. 2:00 p. m., Series Tung- 
Street 
C. Custer, 


Lighting, by 
and Frank 


sten Lamps for 
Claude Smith, C. 
Jacklev; Tungsten Lamps vs. Central 
Station Earnings, by E. L. Booth. 
Thursday, July 28, 9:30 a. m.—Cen 
tral Station Facts and Factors, by J. R. 
Cravath; Outline of an Equitable Pow 
er Rate, by B. H. Gardner. 2:00 p. m., 
Election of Officers and Appointment of 
Methods of 
Maintaining Electric Meter Accuracy. 
Gilmartin; Best Methods in 


Standing Committees; 


hy John 


Purchasing Station Apparatus, by R. JJ. 


Feathers. 

The entertainment features include a 
dinner Tuesday evening, followed by 
musicale and cards and a trip on the 
Lagoon: a banquet and grand ball on 
Wednesday evening; a theater party on 
Thursday evening; special musicales, 
card parties, bowling and launch rides 
for the ladies during the day. The en- 
tertainments are all complimentary, no 
subscriptions being necessary to any of 
the functions. Great credit is due to 
E. H. Beil, acting president, and D. L. 
Gaskill, secretary, for making the ar- 
rangements for the meeting. 
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THE USE OF STORAGE BATTERIES 
IN DIRECT-CURRENT AND AL- 
TERNATING-CURRENT CEN- 
TRAL STATIONS.’ 

BY R. WERKNER. 

In order to select the most suitable 
generating system when building a new 
central station, it is necessary to take 
into account not only the first cost of 
installation and distribution, but also 
the different operating expenses which 
Operating 


expenses can always be more or less 


different systems call for. 


lowered by the use of storage batteries 
and their relation to the different sys- 
generation and distribution 
In alternating-cur- 


tems of 
will be discussed. 
rent work the three-phase system only 
is treated, leaving out of consideration 
steadiness of operation, overload ca- 
pacity, ete. Operating expenses may 
be divided in the following items: (1) 
Interest and depreciation. 2) Fuel. 
3) Wages. 4) Maintenance.’ (5) 
Oil, waste and small supplies. 

Direct-Current Generation and Distn- 
bution—In a_ direct-current central 
station furnishing light and power the 
introduction of storage batteries al- 
lows of cutting the daily machinery run 
from twenty-four to ten or twelve 
hours. It must be noted though, that 
the author considers direct-current only 
suitable for small central stations, 
where the storage battery takes up the 
peak and the total minimum night and 
day loads. 

A. First Cost of Installation. If the 
load on the battery is not very heavy, 
so as not to require a large storage ca- 
pacity, and lasts only for a short pe- 
riod of time, the installation cost of 
a storage battery is lower than the in- 
stallation cost of a corresponding ca- 
pacity in boilers, engines, and dyna- 
mos. But if the load diagram is such 
that it would be necessary to have a 
storage battery of a very large ¢ca- 
pacity, then the first cost with battery 
is larger than the first cost without. 

B. Operating Expenses. (1) Inter- 
est and depreciation. Manufacturers 
guarantee a storage battery for a twen- 
ty-years’ life, which with an interest 
tax of five per cent gives a depreciation 
rate of about eight per cent per year 
on the supplementary first cost of in- 


stallation. In the cases where the cen- 


1 Abstracted and translated from Elektrotechnik 
wnd MaschinendDau, January and February, 1910. 


tral-station first cost is larger with bat- 
tery than without battery, eight per 
cent on this difference does not amount 
to a sum worth considering. (2) Fuel. 
By a rough ealeculation the author 
shows a thirty-four per cent economy 
in fuel for the station with a storage 
battery. (3) Wages. The cutting 
down of the length of run of the gen- 
erating machinery enables the cutting 
down by half of the pay-roll. (4) 
Maintenance. The cost of maintenance 
is proportional to the length of run 
and to the size of the generating ma- 
chinery, consequently it is less for a 
small machine running ten or twelve 
hours per day than for a large machine 
running twenty-four hours. But the 
maintenance cost of a storage battery 
is greater than this difference in the 
machinery maintenance cost, which 
makes the total maintenance cost larger 
for the central station with battery 
than for the one without. 

(5) Oil, waste, ete. The economy on 
this kind of material may in a small in- 
stallation make up for the larger main- 
tenance cost of a storage battery, so as 
to leave the economy in fuel and wages 
totally clear. The same may be said for 
large installations, and it is safe to con- 
sider the installation of a storage bat- 
tery a good economic policy. 

Alternating-Current Generation and 
Distribution—Comparing the operat- 
ing expenses of an alternating-current 
central station with a direct-current 
station without battery it may be said 
a priori that the annual expenses for 
wages, maintenance, lubricating mate- 
rials and waste are equal in the two 
eases. In regard to the fuel cost it may 
be said that the energy losses when 
working twenty-four hours per day are 
also equal in the two cases. The ener- 
gy losses in the customers’ distribution 
systems are also equal and the losses 
in the primary distribution system are 
some per cent lower in the alternating- 
current high-tension lines than“in the 
direct-current transmission lines. 

But for the alternating-current cen- 
tral-station, transformer losses must be 
added. For a maximum load utiliza- 
tion of the station for a period of 900 
hours per year those losses amount to 
about thirty-six per cent of the total an- 
nual output. They may be decreased 
by increasing the total time of maxi- 
mum load utilization, by disconnecting 
those transformers which are not ac- 
tually in service, and by using a few 
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large transformers instead of many 
small ones. This loss percentage is 
consequently smaller in stations fur- 
nishing energy for light, power and 
traction, than in stations which only 
take care of a lighting system. 

If instead of effecting the distribu- 
tion by means of individual transform- 
ers, a secondary system of distribution 
is used and all the transformers are 
connected in parallel, then the trans- 
formers can be designed not for the 
total output but for the average output 
and transformer losses are decreased. 
In Germany, from statistics, the trans- 
former losses amount in the average to 
from fifteen to twenty per cent of the 
total annual output. 

From the preceding, fuel expenses in 
an alternating-current station are larg- 
er than in a direct-current station with- 
out battery, while the other operating 
expenses are equal. Moreover, as the 
installation of a storage battery in a 
direct-current station will cut down 
the total operating expense, a direct- 
current storage battery station is from 
the operating-cost point of view far su- 
perior to an alternating-current sta- 
tion. Consequently, with equal cost of 
installation and equal annual charges 
for interest and depreciation, a direct- 
current storage battery is superior to 
an alternating-current station. 

Lately the introduction of metallic- 
filament ineandescent lamps has tem- 
porarily given an advantage of current 
economy to the alternating-current sta- 
tion, as those lamps could more easily 
be used for low-tension alternating cur- 
rents than for the customary tension of 
220 volts direct. But good lamps for 
220 volts have been obtained and this 
advantage tends to disappear. 

Three-phase Alternating-Current Sta- 
tion.— Would it be of advantage to add 
a storage battery to an alternating-cur- 
rent central station to cut the running 
time to ten or twelve hours per day 
and have the battery take care of the 
peak and night and day minimum loads 
while the central station would only 
furnish three-phase current to the dis- 
tributing system? 

In the simplest case the installation 
cost in comparison to the one of a di- 
rect-current station is increased by the 
converting apparatus and the operating 
expenses are larger on account of 
larger fuel cost resulting from the en- 
ergy losses in the double transforma- 
tion. As the efficiency of a motor-gen- 
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erator set is at variable load about 
eighty-five per cent, the battery gives 
back to the system only about fifty-four 
per cent of the total energy that it 
takes from the generating system for 
its charging and if the battery is sup- 
posed to furnish thirty per cent of the 
total output then fifty-five per cent of 
the total consumption is used for the 
charge and the battery losses reach 
twenty-five per cent of the total useful 
power. 

From the same fuel calculations that 
he follows in the direct-current case, 
the author finds for a storage battery 
in a three-phase central station a fuel 
economy of twenty-six per cent, which 
is eight per cent lower than in the 
direct-current case, due to the conver. 
ter losses. 

The total operating economy would 
then be a little lower than in a direct- 
current station, but it would probably 
reach a not indifferent amount. This 
total may be still increased by the use 
of rotary converters which have a 
higher operating efficiency than motor- 
generator sets, or by directly connect- 
ing to the engine and alternating-cur- 
rent generator a direct-current dynamo 
which would, during the day, charge 
the battery, using the excess steam pow- 
er at low load, and at maximum load 
periods would (run by the battery as a 
motor) help the engine in taking care 
of the alternating-current generator 
load. In this case the transformation 
losses are cut by half. 

Although for a running time of ten 
hours storage batteries are economical, 
when there is no day load those econo- 
mies in operation obtained by the em- 
ployment of batteries disappear, and 
the battery as a substitute to running 
machinery cannot be used when there 
is a power load. A twelve-hour ma- 
echinery run is not possible in large 
towns where the day load is heavy. 
The battery would then have to be of 
too large a capacity, and the installa- 
tion cost, interest, depreciation and 
maintenance charges would be consid- 
erably increased. 

In such a case it is better policy to 
design the central station for a con- 
tinuous day run and limit the battery 
to peak-load service. 

Generally the load factor is, on a 
twenty-four hour service, for a direct- 
current station forty-two per cent and 
for an alternating-station, forty-six per 
cent, which gives a comparative in- 





crease of ten per cent in the required 
capacity to take care of converter loss- 
es. 

With an all-day service, at uniform 
load, the installation cost and the in- 
terest, depreciation and maintenance 
eharges are smaller than they are in 
a station designed for a twelve-hour 
run. Salaries, oil, waste, ete., are 
larger and the amount of fuel used is 
just about the same, but to render the 
station profitable the output must be 
kept as high as possible, and all of it 
must be sold. 

The equilibrium of load which a bat- 
tery in a direct-current station allows, 
assures an increase in profits. 

In a three-phase station, the use of 
storage batteries is very restricted. A 
fuel economy will result if in their use 
the energy losses due to converting ap- 
paratus and battery will be smaller 
than the losses of machinery running 
at no load. Such is the ease when only 
one machine of total load capacity is 
used. When two machines are used, an 
economy will be realized by the instal- 
lation of a storage battery only when 
the day load is such that one machine 
is not enough and two run under un- 
favorable load conditions. The battery 
then reestablishes favorable load con- 
ditions, and as, from three-phase cen- 
tral-station statistics, it has been found 
that in summer the generation of a 
kilowatt-hour may require fifty per 
cent more coal than in winter, on ac- 
count of load difference in the two sys- 
tems, then the battery used in connec- 
tion with one machine for summer out- 
put may at the end of the year show a 
large fuel economy. A battery may al- 
so be useful in a central station where 
two machines can care for the average 
load, and the peak is only slightly 
larger than the total machinery capa- 
city, for a third machine would be 
wasteful. Hence in many cases a stor- 
age battery is also useful in three-phase 
station. 

Alternating-Current Generation and 
Direct-Current Distribution—In large 
cities an alternating-current central 
station combined with rotary-converter 
substations is common. The storage 
batteries are distributed in the sub- 
stations and operated in parallel with 
the converters. Then the high-tension 
transmission system can be designed to 
take care only of the average load as 
the batteries take care of the peak and 
minimum light loads. To decrease the 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 171 


cost of installation of the direct-cur- 
rent transmission lines, highly charged 
balancing storage batteries are in- 
stalled in secondary distributing cen- 
ters. The direct-current cables then 
only carry the substation average load 
and not the maximum. 

A. Cost of installation. The central- 
station generating machinery and the 
substation converters can be of a small- 
er capacity. The cost of the alternat- 
ing-current and direct-current trans- 
mission lines is smaller. 

B. Operating expenses. Interest and 
depreciation charges are decreased. 
The amount of savings on other oper- 
ating expenses is equal to the one ob- 
tained in a simple direct-current sys- 
tem with storage batteries. 

Comparing this system with a purely 
three-phase alternating-current system 
without battery it can be seen that the 
first—on account of the introduction 
of the substations, has a larger item of 
cost for maintenance and wages, while 
the fuel cost is less as the central is 
operated under favorable load condi- 
tions and there are no transformation 
losses. The system is to be favored in 
towns where fuel expenses are a more 
important factor than wages and main- 
tenance. 

a ae 
Telephone Merger in Indiana. 

The Laporte Electric Company and 
the Laporte Gas Light Company are 
included in a merger with the Cedar 
Rapids (Ia.) Gas Light Company, the 
Fort Dodge (Ia.) Light Company, the 
Museatine (la.) Light and Traction 
Company, the Cadillac (Mich.) Gas 
Light Company, the Mattoon (Ill.) Gas 
Light Company, and the Chattanooga 
(Tenn.) Gas Company, under the name 
of the United Light and Railways Com- 
pany, capital stock $30,000,000. 

The merger company will act as a 
holding company for the Childs-Huls- 
wit syndicate of Grand Rapids, Mich., 
which owns a controlling interest in the 
corporations included in the merger. 

—— +e 
Chicago Electric Club Picnic. 

The Chicago Electric Club has made 
announcement, through Secretary F. S. 
Hickok, that the annual picnic of the 
elub will take place at Ravinia Park 
on Saturday, August 6. 

Donations for prizes are solicited, 
the same to be sent to George H. Por- 
ter, chairman of the entertainment com- 


mittee, 500 South Clinton Street. 
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STANDARD SPECIFICATIONS FOR 
TRANSFORMERS. 
ISSUED BY BUREAU OF STANDARDS 
Standards has recent- 
No. 22, 


Speciticat ions 


The Bureau of 


lv issued Cireular containing 


Standard for Trans 


formers, Oil-Immersed, Self-Cooled, 


Sixty-Cvele, 2,200-Volts,’” which have 
heen prepared with the co-operation of 
vovernment engineers and manufaetur 
They 
which explain the application of 
the 


notes 
the 
the 


are accompanied by 


ers 


fests. and reasons for some of 


requirements. Copies of the specifica 


be obtained by request ad 


tons ean 
dressed to the Director, Bureau of 
Standards, Washington, D. © The 
specifications follow 
PROPOSALS 
| Bidders shall include in their pro 
posals complete information with reference 


to the following characteristics of the trans 
formers which they offer, and no bid will 
he eonsidered with guarantees inferior to 
those specified in Table I Core loss: cop- 
per loss under full load efficiency: regu 
lation weight dimensions (sketch o1 
drawing 

These data shall apply to a temperature 
of twenty-five degrees centigrade All 
other factors being equal, preference will 
be given to the apparatus having the best 
performance characteristics 


GENERAI 


” Type Frequency, and Voltage These 
transformers shall be either of the shell 
type or oft the core tvpe shall be oil-im 
mersed and designed for operation on sixty 
eyele circuits The primary voltage shall 
be 2.200. and the secondary shall be so 
iwranged that either 110 or 220 volts may 
.« obtained with 2.200 volts on the pri 


mers 


Vaterials and Workmanship—The ma 
terials entering into the construction of 
hese transformers shall be of the highest 
rrade, and of a quality and character best 
uited to the purpose in hand The work 
manehsy Hat ye thi class in every re- 


spect rnd ial) meet with the approval of 
the purchaser 
shall be 


which they 


the representative of 
} Rating Transformers 
it the number of kilowatts 


rated 
can 


deliver without exceeding the specified rise 
of temperature when operating at unity 
vwer factor and under normal conditions 
of frequency and secondary voltage 
Vame Plate Each transformer shall 
bear a name plate, which shall state name 
of maker, serial number, type, and kilo 
watt capacity of the transformer, also the 
primary and secondary voltages and the 
frequency for which the transformer is de- 
signed 
DETAILS O1 CONSTRUCTION. 
6 ('ases Transforme eases shall be 


fastened 
manner 
Eye- 


sheet iron 
bases in a satisfactory 
with cast-iron covers. 
bolts or hooks shall be provided for hand- 
ling the transformers filled with oil. Cases 
shall be free from leaks, and shall be im 
pervious to oil. Covers shall be provided 
with felt or other suitable gaskets The 
cases of all transformers above five kilo- 
watts capacity shall be provided with oil 
plugs for removing the oil from the case 
provided for any indi- 
conditions render thei 


made of cast iron or ol 
to cast-iron 


and provided 


Oil gauges shall be 
vidual 


case where 
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use expedient, and in such instances they 
will be separately specified. 

7. Hangers and Cut-outs.-Unless specified 
to the contrary, transformers up to fifty 
kilowatts shall be provided with hanger 
irons for supporting the transformers when 
mounting same on poles. Two plug cut-outs 
shall be provided for the high-tension side 
of each transformer. 

8 Leads and Boards.—Four 
secondary leads shall be brought out of the 
through porcelain bushings, which 
shall be sealed into the case with a suit- 
able compound which will not soften suffi- 
ciently to flow at any temperature less than 
ninety degrees centigrade. Two primary 
leads shall be brought out in a similar man- 
ner. The ends of the primary coils shall be 
brought to a convenient connection board 
of porcelain or other suitable. material 
within the case, and so arranged that the 
primary coils may be put in series or in 
multiple. 

9 Core. 


Connection 


case 


The core shall be built of lam- 
inated sheet steel, so firmly assembled that 
no buzzing is perceptible, and shall be non- 
aging At the option of the purchaser an 
artificial aging test may be made upon a 
sample of the core material or upon a fin- 


ished transformer. 
10. Windings and Insulation.—The _ pri- 
mary coils shall be insulated from the sec- 


ondary by a_ shield of ample dielectric 
strength. Each turn shall be thoroughly in- 


sulated, and the voltage between adjacent 
turns kept as low as is consistent with 
good design. Coils shall be carefully taped 


out in a thor- 
Coils shall be 


leads shall be brought 
workmanlike manner. 


and 
oughly 


dried by the vacuum process, and impreg 
nated with an insulating compound which 
is not hygroscopic and not soluble in nor 
acted upon by the transformer oil at oper- 
ating temperatures, or else the insulating 
material used shall be moisture-proof. The 


windings shall be so disposed as to permit 
the free circulation of oil and the mainte- 
nance of a nearly uniform temperature 
throughout 

11. Oil. The oil used in these transformers 
shall be a pure mineral oil obtained by the 
fractional distillation of petroleum, unmixed 
with any other substance. It shall be pre- 
pared and refined especially for the pur- 
pose, and shall be free from moisture, acid, 
alkali, and sulphur compounds. The flash 


point of the oil, determined in a closed 
cup, shall be not less than 170 degrees 
centigrade, and on cold test it shall not 


begin to solidify, and no wax shall form in 
the oil above zero degrees centigrade. 


Sufficient oil shall be furnished to com- 


pletely immerse core, windings, and connec- 
tion board. 

The oil shall withstand a breakdown test 
of 30,000 volts between spherical surfaces 


of 0.5 centimeter radius, 0.40 centimeter 
apart 
TESTS AND PERFORMANCE. 
12 Iuspection Requirements —All_ trans- 


formers will be tested at the place of manu 
faeture, in the presence of a representative 
of the purchaser, if the latter so desires. 
The contractor shall give ten days’ notice 
to the purchaser of his readiness to make 


the specified tests. and shall furnish all 
labor, materials, instruments, observers, 


complete facilities for tests, including those 
enumerated in paragraph No. 14, and such 
information regarding the transformers as 
is available without additional tests, as the 
purchaser’s representative may consider 
necessary for a definite opinion of their 
acceptability. He shall permit the repre- 
sentative to examine the transformers at 
all times from the beginning of their manu- 
facture. The results of all tests specified 
herein shall be given by the manufacturer 
to the purchaser or his representative in 
the form of a certified report. 


13. Description of Tests._-The following 
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tests will be made of the 
formers: 


(a) Design, Materials, and Workmanship. 


upon all trans- 


Action upon these features will be based 
on the requirements of the specifications 


and observations made while the apparatus 
is under test. 

(b) Core Loss.—-Core loss and exciting 
current shall be taken cold at approxi- 
mately twenty-five degrees centigrade. Core 
loss shall be measured with a wattmeter at 
normal frequency and voltage, using power 
from a generator giving a sine wave, when 
such is available. When a pure sine wave 
is not available, it shall be permissible to 
use any wave form which comes within 
the A. I. E. E. definition of a sine wave. 
adjusting the test voltage so that the core 
loss will be the same as with normal volt- 
age and sine wave. Where voltage cannot 
be regulated by excitation of the generator, 
it must be done with auto-transformers and 


not by rheostats in series with the trans 
former to be tested. The average of the 
core losses of the full number of trans- 


formers of the same size on one order shall 
not exceed the value stated in the proposal, 
and the maximum core loss must in no case 
exceed this value by more than ten per 
cent. 

(©) Ewciting Current-—The exciting 
rent, as observed during the test for 
loss, shall in no case exceed ten per cent 
of the full load current, and for trans- 
formers of ten kilowatts or larger. shall not 
exceed eight per cent of full load current 
With an applied voltage ten per cent above 


cur- 
core 


normal, the exciting current shall not ex- 
ceed twenty per cent of the full load cur- 
rent, 


(d) Copper Loss.-The copper loss shall be 
determined by separate measurements of 
primary and secondary resistance at or cor- 
rected to twenty-five degrees centigrade. 
The average copper loss of the full number 
of transformers of the same size on one 
order shall not exceed the value of copper 
loss given for that size in the proposal, and 
the maximum copper loss must in no 
exceed this value by more than ten 
cent. 

(¢) Regulation.—The regulation shall be 
computed from the measured resistances 
and the reactive drop of voltage, using the 
following expressions. 


case 
per 


For unity power factor: 


100 TR 
Per cent regulation (1) 
} 
For sixiy per cent power factor: 
0O67TR O8 P 
Per cent regulation 100 —_—_— (2) 
E 


where F is the rated primary voltage, ? the 
reactive drop of voltage, / the full load 
primary current (not including exciting cur 
rent). The equivalent resistance, P, of pri 
mary and secondary combined, is found by 
multiplying the secondary resistance by the 
square of the ratio of turns, and adding to 
the primary resistance. 

The impedance voltage, ¢, is found by 
short-circuiting the secondary winding, and 


measuring the voltage necessary to send 
full-load current through the primary. The 
reactive drop is then computed from the. 
expression 

Pp Ve—PER (3) 


The per cent regulation computed in this 
way shall not exceed the values given in 
Table I. Under conditions of maximum 
unbalancing, that is, with full-load current 
on one side and no load upon the other 
side, the difference in voltage shall not ex- 
ceed the stated per cent regulation. 

(f) Heating.-The two transformers of 
each size whose combined core and copper 
losses come nearest to the values stated 
in the proposal shall be selected for a heat- 
ing test of that type and size. They may 
be overloaded and overexcited to hasten the 
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rise of temperature to the ultimate value 
under constant full load, and the final tem- 
perature in any part, maintained for one 
our under constant full load and normal 
voltage and frequency, shall not exceed the 
emperature of the room (corrected to 
twenty-five degrees centigrade) by more 
than fifty degrees centigrade. The rise of 
temperature shall be determined by the in- 
crease of resistance of the windings and 

vy thermometer in the oil, placed as di- 
rected by the representative of the pur- 
chaser, and the highest indicated tempera- 
ture shall be taken to determine the rise. 

If the test be not made with sine wave 
and rated frequency, the applied voltage 
shall be adjusted to make the core loss the 
same as when operating on sine wave of 
normal voltage and frequency. The load 
current in amperes shall be based upon 
rated volts and watts. 

The transformers may be loaded with a 
noninductive load, or they may be subjected 
to loading conditions by the opposition 
method. 

The rise of temperature of other trans- 
formers of the same size and type shall be 
computed from the sum of core and hot 
copper losses on the assumption that the 
temperature rise is proportional to the com- 
bined losses. The hot copper loss shall be 
computed on the assumption of a propor- 
tional increase over the cold copper loss, 
equal to the average proportional increase 
in the two transformers subjected to heat- 
ing test. 

Any transformer in which the computed 
temperature rise exceeds the above limits 
shall be rejected, or, at the option of the 
manufacturer, subjected to an actual heat- 
ing test. 

(9) Insulation.—The transformers shall 
withstand for one minute an alternating 
electromotive force of 10,000 volts, sixty 
cycles, between primary coil and core, case 
and secondary coil, and 4,000 volts between 
secondary coil and core and case. Trans- 
formers shall also withstand for one minute 
twice the rated voltage applied to the pri- 
mary coil. These tests are to be made 
before oil has been put in the cases. 

At the end of the heating run, the insula- 
tion tests shall be repeated upon the two 
hot transformers while filled with oil. 

MANUFACTURER’S FACILITIES. 

14. The manufacturer shall provide com- 
plete and suitable equipment for making 
tests, which shall include the following: 

(a) A source of supply of approximately 
sine wave and rated frequency. 

(b) Means for tracing wave forms or de- 
termining the correction necessary in order 
to get sine-wave results. 

(c) Means for determining the frequency, 
by tachometer connected to the generator, 
or by frequency meter of the vibrating-reed 
type 

(d) Calibrated instruments of suitable ca- 
pacity for measuring watts, volts, and am- 
peres. 

(e) Apparatus for accurate measurement 
of resistance, preferably by the drop of 
potential method. 

(f) Apparatus for high-potential insulation 
tests, including spark gap for measurement 
of applied voltage. 

(9) Facilities for flash point, evaporation, 
lielectric strength and cold tests of trans- 
former oil. 

(hk) Suitable trans- 
water 

non- 


means for loading 
formers by opposition, or else 
rheostats or lamp banks for direct 
inductive loading. 

BASIS FOR COMPARING GUARANTEES. 

15. In case the proposals offered by dif- 
ferent bidders in accordance with these 
specifications guarantee core losses less 
than those specified in Table I, each watt 
of difference shall be evaluated at $0.88 for 
purposes of comparison. For the same pur- 


pose, copper loss shall be evaluated at $0.33 
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per watt for each watt difference between 
values specified in Table I and the full-load 
value guaranteed by the bidder. 

REJECTION OPTIONAL. 

16. In case transformers submitted un- 
der these specifications show upon test 
average core or copper losses in excess of 
those stated in the proposal, the purchaser 
shall have the option of accepting them at 
a reduction from the price bid, the reduc- 
tion to be determined by making the same 
allowance per watt for the excess loss as 
specified under section 15. 

TABLE NO. I. 
MAXIMUM CORE AND COPPER LOSSES. 
Per Cent 
Copper Regulation 
Lossin Power Power 


Rating in Core Loss Watts at Factor Factor 


Kilowatts in Watts Full Load =1.00 0.60 
1 21 26 2.6 3.1 
1.5 26 36 2.5 3.1 
2 30 46 2.4 3.1 
2.5 33 55 2.3 3.1 
3 36 64 2.2 3.1 
4 41 80 2.1 3.2 
5 45 93 2.0 3.2 
7.5 64 125 1.9 3.2 
10 2 160 1.7 3.2 
15 110 216 1.6 3.2 
20 135 280 1.5 3.2 
25 160 323 1.4 3.2 
30 175 374 1.3 3.2 
40 210 470 1.2 3.2 
90 255 580 1.2 3.3 
75 400 875 1.1 3.3 

100 460 1000 1.0 3.4 
: . son 
An appendix entitled ‘‘Notes to the 


is included in the orig- 
omitted here for 


Specifieations’’ 


inal eireular, but is 
want of space. 
ee ee 
Chemical Effects of Ultraviolet 
In a paper presented to the 


Academy of Sciences, Messrs. Berthelot 


Rays. 


Paris 


and Gaudechon describe some remark- 
effects which pro- 
duced by exposing gases to ultraviolet 


able chemical are 
rays coming from a quartz mereury- 


vapor lamp. Carefully dried gases 
contained in small quartz tubes are ex- 
posed near the lamp. The first experi- 
ments deseribed by the authors relate 
to polymeric effects. Pure acetylene 
gas is submitted to the action of the 
lamp for one hour at 0.8 inch distance 
and for two hours at greater distances. 
After a short time we observe a cloud 
in the tube, and a solid layer begins to 
form upon the sides. Its thickness in- 
creases and it has the coloration which 
The 


chemical action is very rapid at first, 


is characteristic of thin layers. 


but then becomes slower, as the deposit 
hinders the ultraviolet rays from pass- 
ing into the tube. The precipitated 
solid matter is of a yellow color and 
has the special odor of 
acetylene which are obtained usually 


hy the aetion of a brush discharge up- 


polymers of 


on the gas. There is, however, no de- 


composition of the acetylene. The 
present action, like those which are 
due to ionization of gases, is fa- 


vored by lowering the pressure of the 
gas, seeing that this makes the gas a 
better conductor. Adding an inert gas 
also gives a better effect, as was seen 








in a second expe?iment. Hydrogen and 


acetvlene mixed were exposed in a 
quartz tube (such tubes are but 0.02 
inch thick). The tension of the acety- 
lene was now about half what it was 
before, and its contraction due to the 
rays is thirty-three per cent instead of 
All the hydrogen is 
found unchanged. The sides of the 
tube are covered with a yellow depos- 
it. Nitrogen acts as an inert gas in 
the way. Another experiment 
Was made upon ethylene gas, and we 


have a contraction of eleven per cent. 


sixteen per cent. 


same 


A polymer is formed which has the ap- 
pearance of an oily liquid, with a ran- 
cid odor. This body resembles capry- 
lene and similar bodies which are ob- 
tained when wax is decomposed by 
The residual gas in the tube is 
Goriainoft previously 


heat. 
pure ethylene. 
tried to polymerize ethylene, but with- 


out result. Cyanogen is another gas 
which was used. In a few seconds 
a solid deposit of brown color is 
formed on the tube. This body is 


It soon stops the ac- 
tion of the rays. The rest of the tube 
contains cyanogen, as before, and it is 
seen that in all the present experi- 
ments there is a polymeric effect, but 
In an experi- 


para-cyanogen. 


not a decomposition. 
ment upon oxygen, ozone is formed in 
the tube. The here 
only 1.7 to 2.8 per cent, the latter for 

at 0.8 inches 


contraction is 


a three-hours’ 
from the lamp. 
known odor of 


exposure 
The gas has the well- 
The formation 


takes 


ozone. 
of ozone by ultra-violet 
place in but a small proportion, and 
why the action was de- 
From the 

ean no 


rays 


this explains 
by some observers. 
this 


nied 


above tests, however, 
longer be doubted. 


a t+/2- 
Electric Strength of Argon. 


At a meeting of the Academy of 


Sciences in Paris on June 20, E. Bouty 
read a paper describing a new meas- 


urement of the electric strength of ar- 
gon. This determination is attended 
with difficulties which do not arise in 
the ease of the other rare gases. For 
a fixed pressure, for no apparent cause, 
there are progressive variations in the 
minimum difference of potential capa- 
ble of causing the discharge. By mak- 
ing two consecutive measurements 
rapidly at widely different pressures 
this difficulty is partly got over. The 
strength of argon was finally found to 
be practically double that of helium. 
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ALTERNATING-CURRENT INDUS.- 
TRIAL POWER-PLANT SWITCH. 


BOARDS.—I. 
BY WARREN H. MILLER.’ 
In these days when shop and tool 


drive by three-phase induction motors 
of both constant and variable speed is 
becoming so much used, because of the 
simplicity and ease of upkeep of the 
induetion motor, the adoption of alter- 
nating current for the light and power 
of new works often comes under con- 
sideration. An objection sometimes 
raised is that cranes and variable-speed 
tools such as bending rolls, ete., do not 
do well on alternating current, but it 
is becoming more and more realized 
that both 
tools operate quite as satisfactorily on 
con- 


eranes and variable-speed 


alternating current, with which 
troller troubles are very much less, and 
commutator and brush repairs are of 
course eliminated. Indeed, the writer’s 
own experience with alternating-cur- 
rent of shop 
services, including foundry and boiler- 
shop work, of all tonnages up to 120, 
and variable-speed tool motors up to 
that the 
alternating-current motors are capable 
of just as and and 
that the upkeep and repair account 
is far alternating 
current is more flexible and inexpen- 


eranes for all classes 


forty horsepower, has been 


fine close work, 


less. In lighting, 
sive in its possibilities, because it per- 
mits the use of isolated-pole transform- 
ers, and avoids all heavy low-tension 
light 
repair and expense account is also in 
favor of alternating current, but one 
often hears the point raised that the 
swtichboard is much more complicated. 
Works managers and industrial engi- 
neers are the ones called on to decide 
as to what kind of electric power shall 
the on all these 
points should be thrashed out, 
so as to arrive at a decision that will 
not later be regretted. It is the pur- 


mains. In the power house the 


be used, and facts 


well 


Standard Oil Company 


1 Electrical Engineer 





pose of this article to show what can 
be done with simple alternating-cur- 
rent boards for various classes of in- 
dustrial-plant service. Beginning with 
small light panels with one generator, 
the illustrations show alternating-cur- 
rent boards for a number of indus 
trial plants, up to a forty-two-foot 
board recently designed by the writer 
for a large oil refinery, this latter hav 


20 


» 


FIG. 1.—CONTROL BOARD 
ing three station panels, five generator 
and ten feeder panels. 

In all of these boards down to the 
smallest, there are a few instruments 
which may be classed as indispensable. 
The board shown in Fig. 1, controlling 
a sixty-five-kilowatt alternating-cur- 
rent belted generator, with a six-kilo- 
watt exciter, is reduced to about the 
least possible number of instruments. 
This board was used in a large boiler 
shop, before the main power house was 
built for all the shops in the works. 
The future generators were to be 480- 


volt, twenty-five-cyecle, three-phase, 





and, so as to run the crane, bending 
rolls, isolated tool motors and all the 
electric lighting at that time installed, 
it was decided to buy the steam exciter 
for the power house ahead of the main 
generators, and install it temporarily 
in the boiler shop. To get the proper 
eurrent, the alternator was installed 
and belt-driven off the flywheel of the 
exciter, and controlled by this panel. 
The exciter set was a thirteen by 
twelve-inch, Harrisburg, side-crank en- 
direct-connected to a 62.5-kilo- 
watt Westinghouse, 110-volt, direct- 
eurrent generator. One thus had im- 
mediately available some forty kilo- 
watts of both direct and alternating 
eurrent, up to the limit of the engine, 
which was about eighty kilowatts. 

The exciter was moved later to the 
main power house, the job taking 
two days from the time the throttle 
was closed in the boiler shop until it 
was opened again in the power house, 
the excitation being supplied in the 
meantime by the motor-generator 
spare exciter. To show how all such 
temporary apparatus can be worked in 
about the plant, this panel is now in 
on the main board, feeding and meter- 
ing the station auxilary apparatus. 
The belted alternator went down to 
the power house with the steam ex- 
eiter, where it parallels with the big 
engines, and is very useful when the 
load is a little too heavy for two en- 
gines and not enough for three; and 
the little belted six-kilowatt exciter 
runs off a shop shaft, as a generator 
for charging the telephone central 
storage battery, running the ceiling 
fans in the main offices, and other 
small isolated direct-current work 
about the plant. 

Specification of this panel is as fol- 
lows: 


gine, 


Top section, twenty inches by thirty-two 
inches. 
One 600-volt, Weston alternating-current 
voltmeter. 


One 200-ampere Weston alternating-cur- 
rent ammeter. 
One lamp bracket. 
Middle section, forty-eight inches by thirty- 
two inches. 
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One 150-volt, Weston direct-current volt- 
meter. 

One fifty-ampere Weston direct-current 
ammeter. 

One quick-break fifty-ampere double-pole, 
single-throw knife switch. 

Synchronizer and voltmeter plugs. 

Concentric generator and exciter rheostat 
handles. 

One three-pole, single-throw, 200-ampere 
Walker knife switch. 

One three-pole, type W, Cutter inverse 
time-element circuit-breaker. 

Bottom section, twenty inches by thirty-two 
inches, 

Blank. 

Board of two-inch purple Vermont slate, 
black enamel finish, one-half-inch bevel 
edges, mounted on 2.5 by 2.5 by 0.25-inch 
angle iron frame. Built by the Walker 
Electric Company of Philadelphia; cost, 
about $160. 


The erane and bending-roll circuit 





used in place of the voltmeter. The 
concentric mounting of exciter and 
generator rheostat handles is a good 
feature and standard, requiring no 
It puts the whole 
control compactly under one hand. 


special designs. 


The exciter rheostat, and button-con- 
tact slate of the generator field, mount 
right on the baek of the board, in all 
sizes of generators, and eighteen inches 
should be allowed clear if practicable 
around the handle so as to avoid the 
whvels and 


necessity of sprocket 


chains. The resistance grids come in 
separate frames, and in small boards 


are conveniently mounted on the wall, 
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FIG. 2.—DIRECT-CURRENT AND 


came off the three-phase circuit-break- 
er, and the three lighting circuits 
were tapped in back of the main 
switch, the pairs of leads going direct- 
ly to ordinary sixty-ampere, iron- 
clad eartridge-fused, two-pole knife 
switches. Though the current is three- 
phase, a single ammeter in one leg is 
plenty, as any reasonable judgment 
will balance the lighting circuits suffi- 
ciently. In faet it does no real harm 
if one whole phase of the lighting cir- 
euit carries practically no current, as 
the unbalancing simply deteriorates 
the efficiency somewhat. The two di- 
rect-current exciter instruments are in- 
dispensable, though a lamp could be 





ALTERNATING-CURRENT PANELS. 


back of the board, with a galvanized 
hood, to keep off dust. The instru- 
ments are all Weston, standard alter- 
nating-current switchboard type, cor- 
rect to within about half of one per 
cent, costing not over $20 in ordinary 
sizes, and accurate enough for ampere- 
ages up to 1,000 and voltage up to 600. 
The expensive type F Westinghouse in- 
struments are somewhat too fine for 
small boards, but the Westinghouse 
company also makes a cheaper in- 
strument (type K) for industrial plant 
work. The seynchronizer plug and 


lamp were put on for use in case the 
generator would be paralleled with 
others, or used as a synchronous motor. 
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These actually were so used for sev- 
eral months, being connected to the 
nearest three-phase feeder line, and 
the circuit paralleled with the power- 
house generators without trouble, in 
spite of being in another building half 
a mile away. 

boards, 
Pennsylvania slate will do to specify 
for low voltages around 110, and is 
cheap. 
200 volts and alternating-current at 
240 and 480 volts, either purple or 
green Vermont slate is excellent, and 
costs about $15 less per panel than 
marble. 


Regarding materials for 


For direct-eurrent at 250 and 


If given a polished, black- 
enamel finish it makes a fine appear- 
anee, contrasting and setting off the 
polished copper switches and break- 
ers. It is also easily cleaned and does 
not look dirty if a trifle neglected. In 
the author’s opinion, the only equal of 
it is fine white Italian marble, as the 
various red Tennessee and blue Ver- 
mont marbles always look dirty and 
old if the least oil or dust gets on the 
board. 

The next larger alternating-current 
board would be the generator and 
lighting panels shown in Fig. 2. This 
board was designed by the writer to 
vo with two 200-kilowatt, 480-volt, 
three-phase, sixty-cycle generator pan- 
els, henee the double-throw main 
switch. The two big machines fed a 
power panel which had such large mo- 
tors connected to it that starting and 
stopping them would seriously affect 
the lighting system, so the light was 
furnished by a separate fifty-kilowatt, 
direct-connected alternator driven by a 
twelve-inch by twelve-inch Harrisburg 
engine. In ease of shutdown of the 
latter, the double-throw switch could 
put the light buses in with the big 
power turbines. The equipment of this 
board is also limited to exactly the 
necessary instruments for feeding and 
measuring the electric current, for the 
swtichboard is not only the eyes of the 
electrical department, but also its busi- 
ness and,—the cash register, as_ it 
were. So there will be, in addition to 
the four indispensables, a ground de- 
tector voltmeter out on the swinging 
bracket, an integrating wattmeter and 
an indicating wattmeter on the gen- 
erator panel. Neither of these latter 
are necessary unless the machine is to 
run in parallel with others when the 
indicating is needed to tell at all times 
just what the alternator is doing and 
whenever it is taking too much load 








or Is is beng notored”’ by the 
other machines 

Che integrating meter was put on to 
hat ( tecurrent generated Tor power, 
whicl ould b calculated bv subtract 
ing the totals of the sin phase light 
eede) ittmeters | Indicating 
vattn r ms | Westinghouss type 
kK. costing about S150 lt should be 
put out im thy swinging bracket, 11 
used at all in small boards. because it 
requires nine-inech hole ent in the 
siate to mount it But. as the elght 
lends to it are all small secondaries Oo! 
little JOQ0-watt meter transformers, it 
ecun go out in the bracket without in 


The 


switehboard 


conveniences integrating meter is 


the round type, a very 


handsome instrument mounting on the 


face of the board It reads down to 
ten kilowatt-hours on the large dial 
and up to 1,000,000 kilowatt-hours on 
the small dials It likewise has four 
voltage and four current transformer 
leads from two of the three phases, 
and is run off the same transformers 
as the indicating meter Both watt 
meters give the true energy of the 
three-phase system, regardless of un 
balancing or power faetor. One may 
also question the necessity of the 
vround detector voltmeter. as this 
could be arranged with three-point 
switch to connect the bus voltmeter to 
the ground The explanation would 
be that it Is simply a erotehet of the 
writer's, and there will be found an 
xtra voltmeter on any hoard designed 
by him, doing duty as a ground de 
tector, because this instrument Is par 


ticularly vulnerable, both in alternat 


ing and direct-current work Hardly 

severe thunderstorm oceurs without 
me or more voltmeters being put out 
of business, principally in the fine re 
sistance coils sent with each instru 
ment, of whatever mak If there is 
no spare, the plant is ‘‘down and out,”’ 


he 


If the ground detector volt 


until another one ean 


so TO speak, 
sor ured 
available, the 


meter 18 pressure 1S 


five minutes. 


the three 


known again in about 


Turning to the light panels. 


have a etreuit between each. 


Phiase s 


branching out behind the board and 


entering the switches at the bottom of 
the panel: thence through a two-pole, 
Cutter. Type EL. inverse-time-element 
breaker and out to the lines, oné leg 


Westing 
t80-volt in 
wattmeters and through the 


all 


passing in series through the 


house Type C, single-phase, 


tegrating 


Weston 


100-ampere ammeters. In 


other respects this board is of the same 


vyeneral specifications as the single 
panel one first described. The cost is 
about TOO 

Fig. 4 shows a combined power and 
light distributing board designed by 


the writer tor a large chemical works, 
and built the Walker Electrie Com 
$1.100. It 


hy 
controls 
alter 


pany for about 


+D0-kilowatt Westinghouse 
%P40-volt. 


direct-connected 


thre 
sixty evele, three 


to 


hators, 


Harrisburg 


phase, 


twelve-inch by eleven-inch side-crank 


engines, with three-kilowatt exciters 


coupled to the stub-end of the engine 


shafts. The voltmeters and ammeters 
on this board are all Westinghouse 
Type K, cheap, and amply accurate 


enough for such a voltage and reason 


ably deadbeat. The ammeters cost $12 
and the voltmeters about $17. They 
operate bv gravity, where a solenoid 
pulls down a small armature on the 
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and nothing is said about it except in 
the printed directions, which are usu- 
illy purloined by the electricians doing 
the unpacking and never seen again. 
Any one, therefore, starting up with- 
out attending to these details is liable 
to have plenty of current and know 
nothing of it, until something goes up 


Also, 


Inag 


in smoke and is destroyed. 


ring out everything with a 
neto, especially the fine resistances for 
the voltmeters, which often come brok- 
en. It to the 


instruments showing something when 


is always better have 
there is current. 

On the generator panels, Lesides the 
indispensable four instruments previ- 
ously mentioned, there are two more 
ammeters, a synehroseope and an extra 
the 
lighting 


voltmeter on swinging bracket. 


Where the 
heavy as the power, as in this ease, 


load is fully as 


one ammeter in each leg is preferable 
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eats 
Fl WIRING DIAGKAM 


end of a brass rod against the counter 


weight on the needle shaft. Inside the 


solenoid, fits a test-tube full of non- 
freezing oil. in which the armature 
works, and the viscosity of this oil 
forms the deadbeat feature. In the 
Weston instruments, deadbeat work 


ing is obtained by an aluminum vane 
on the needle shaft, working in an en 
closure just a little larger, so that the 
the 
will allow it in passing over the edges 
the To adjust the Westing 
little 


which comes with each, and, when set 


needle can go no faster than air 


of Vane 


house meters there is a rider 


correctly on the board, the rider should 


the needle down to a red 


the dial. At 


future time the adjustment of the in- 


just bear 


mark calibrated on any 
strument can be tested by trying the 
rider. A to 
instruments is 


remember with 
that they 


packed with the working parts tight- 


eaution 
these come 
There is nothing to in- 
the itself. 


lv bound up. 


dieate this in instrument 
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ce 


FF THREE-PHASE 
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‘ 


to show how much any big unbalane- 
ing in the lighting circuits is affecting 
the but if at all 
for ammeter will 


generators, pressed 


funds, one answer 
for all practical purposes. The synehro- 
scope, eosting $55, is entirely unnee- 
essary in a board so small as this. None 
to 


depend on in putting in the machines, 


of them reads accurately enough 
compared to the synchronizing lamps, 
and its principal utility is in letting the 
oiler at the throttle know whether his 
engine is fast or slow, and in aiding 
him to get the speed right. 

The combined light and power panel 
needs little description. The power cir- 
cuit goes right out from the end of the 
through switeh and breaker. 
to 


buses pass through switches and break- 


buses 


Branches lighting cireuits from 
and 
each of the ammeters at the top of the 


The 


breakers 


ers out, one leg going through 
invariably 
and 
They save many 


hoard. writer has 


found more serviceable 


reliable than fuses. 
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accidents to the line and generators 
in thunderstorms, and the voltage drop 
around good makes is only ten milli- 
volts, against 100 for the fuse, a saving 
in current which quickly pays for the 
the 
cents kilowatt-hour 
Fig. 3 shows the wiring diagram of this 
board, and a study of the main and 


breaker if eurrent has even two 


per sale value. 


secondary connections will give one a 
fair insight into the standard connec- 
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tions for three-phase work, which are 
earried up to even the largest boards. 


(To be continued.) 
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Chicago’s New City Hall to Use Hydro- 
electric Power. 

The City of Chicago and the Sani- 
tary District of Chicago have just con- 
eluded the arrangements for the supply 
of all eleetric power required in the 
new City Hall from the hydroelectric 
power station of the Sanitary District 
Ill. Duplicate 
ground mains will be 
Sanitary District 
station at Thirty-first Street and West- 
ern Avenue to the City Hall, where it 
will install three motor-generator sets 


under- 
the 
terminal 


at Lockport, 
installed by 


from its 


and auxiliary apparatus, such as trans- 
formers, oil switches and protective de- 
vices, to convert the three-phase supply 
to direct current at 230 volts for power 
serviee and 115 volts for lighting serv- 
ice, The motor-generators will be of 
such size that any two of them will be 
able to carry the peak load, the third 
heing a spare unit. To insure contin- 
uity of supply, the Sanitary District 
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will install a storage battery of suffi- 
cient capacity to carry the average load 
for six hours, the average peak load 
for two hours, and the maximum peak 
load for one hour. All this apparatus 
will be installed in the basement of the 
City Hall in a space not to exceed 4,000 
square feet, 
maintained by the Sanitary District. 


and will be operated and 


The city will pay one and one-fourth 


cents per kilowatt-hour for all elee- 
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FIG, 4.—STANDARD THREE-PHASE BOARD. 


trical energy supplied to its lighting 
and power switchboard, and agrees to 
pay for a minimum of 600,000 kilowatt- 
hours per year. The connected load in 
the building will approximate 15,000 
1,190 


contract 


sixteen-candlepower lamps and 
The 


holds for five vears from the anticipat- 


horsepower in motors. 


ed completion of the building, October 
15, 1910. the 


monthly reading of meters, their test- 


Provision is made for 
ing, the rendering of bills, ete. 
An 


been concluded between the Sanitary 


almost identical contract has 
District and Cook County for the sup- 
ply of electrical energy for light and 
power service in the County Building 
in Chicago. This building is now sup- 
the Edison 
Company under a contract which will 
1911, when the Sani- 
The 
County Building and City Hall occupy 
the entire block bounded by Washing- 


plied by Commonwealth 


expire January 1, 
tary District service will begin. 


ton, La Salle, Randolph and Clark 
streets, the County Building, which 


was completed in 1908, being the east- 
ern half and the nearly finished City 








177 





Hall the western half of an architect- 


urally uniform and massive single 
structure devoted entirely to the pub 
lie needs. 
->-o 
Rainbow Falls Power Development in 
Operation. 
The units of 6,000 


power each of the Rainbow Falls De 


first two horse 
velopment at Great Falls, Mont., have 
recently been successfully started. Ae 
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cording to Charles T. Main, of Boston, 


the engineer in charge of this work, 
the other four units of 6,000 horse 
power each in this development. will 


be in operation sometime in August. 
The Rainbow Falls is the second larg 
the falls in the 
River at Falls, Mont., having a 
fall of fifty-four feet. 


est of five Missouri 
(ireat 


There is an ag 


gregate drop of 535 feet in the Mis- 
souri River within five miles, with a 
total possible development of about 
350,000 horsepower. 


->-so 


Utilizing Iceland’s Waterpowers. 

It is reported that a Norwegian com- 
pany has lately been formed to utilize 
the waterpower of the Gullfoss Falls, 
and part of that of the Sog Falls, both 
in Ieeland. 

a eee 
English Municipal Electric Plant 
Shows Deficit. 

The city of Bath, England, will have 
to pay a deficit of $2,900 out of its 
rates for the privilege of running its 
This poor show- 
ing is for the vear ended Mareh 31. 


own electricity plant. 
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Temperatures of Lamp Filaments. 
A series of measurements of the tem 
filaments of 


peratures of the metallic 


electric lamps has re 
cently made by M. v. 


the lamp works of Siemens and Halske, 


incandescent 
heen Pirani at 
given in part vii of 
De ul sc he Ti Phy- 


and the results are 


tive ly rhandlunae Ti de } 


sikalischen Gesellschaft. The filaments 
were of platinum, tantalum, and tung 
sten. They were heated in an inert 
gas or in vacuo either by an external 


heating coil or by the current travers- 


ing them, and the temperature was 


measured a standardized thermoele 


ment of fine wire. Up toa temperature 


of 1.600 degrees centigrade it was found 


that temperature ¢ and current ? were 
-onnected by the relation 7 a+ b.t' 
where a and } are constants and » has 


This rela 
the 


a value between 1.5 and 2.5. 


determine tem 


1,600 


tion Was used to 


perature ibove degrees cent 
Observations were also made of 


f the fila- 


ments by a standardized radiation ther 


grade. 
the black body temperature oO 
mometer of the Holborn-Kurlbaum 


type, using red light. Tables are given 
of the resistanees of the filaments up to 
below the melting 


that at 


temperatures just 


points, and it is shown these 
points the black-body temperatures are 
about 150 degrees eentigrade below the 


actual temperatures 


--o 
Cheap Arc Lights in Cumberland. 
Cumberland, Md., claims the distine 


tion of operating its are-lamp street 
cost than 
eountry. The re- 
Water and 
states 


lighting lower 


other 


system at a 


any city in the 
cent annual 
Electric Light 
that the entire cost of operating its 317 
are lamps last year was $10,607.23, or 


The city paid 


report of the 


Commissioners 


433.46 per lamp per year. 
#97 per lamp per year before the mu- 
At the city’s 
plant natural gas is used as fuel un- 
Whether the 
interest, maintenance 


nicipal plant was started. 


der the boilers. figures 


viven included 


and depreciation is not known. 





DECORATIVE LIGHTING AT 
TERRE HAUTE, IND. 


TUNGSTEN CLUSTERS ON CONCRETE 
COLUMNS. 
The city of Terre Haute, Ind., boasts 


of one of the first installations of dee- 





TUNGSTEN CLUSTER AND CONCRETE 
COLUMN, TERRE HAUTE, IND. 
orative lighting of business streets 


with tungsten-lamp clusters mounted 
on ornamental reinforced concrete col- 
umns. Concrete posts have been used 
considerably in boulevard and park 
lighting, but scarcely at all on business 


The installation at Terre 
Haute, although not very extensive as 
yet, has shown not only the feasibility 
of using conerete columns for this pur- 
pose, but as well the highly ornamental 
effect attainable at a moderate cost. 

At present the installation is con- 
fined to a portion of the downtown 
section of Wabash Avenue. The mer- 
chants organized and decided to pay 
on a frontage basis the entire cost of 
installing and operating the lamps. 
Arrangements were made with the 
local lighting company to supply the 
current. The lights are controlled by 
switch which automatically 
turns them on at sunset and off at 
eleven o’clock each evening. The eur- 
rent charge is on the flat-rate basis of 
$70 per year per column. The entire 
cost of installation was about $75 per 
column. The installation was com- 
pleted in time for the G. A. R. eneamp- 
ment last May, at which time the pho- 
tographs shown herewith were taken. 

Each column supports five 100-watt 
tungsten lamps. The four downward 
hanging lamps are inclosed in ten-inch 
globes and the central upright lamp 
fourteen-inch globe. The col- 
umns are about fifty feet apart. 

In the manufacture of the columns, 
which are of Dorie design, waterproof 
granite conerete was used. The shaft 
portion is nine feet long, eleven inches 
in diameter at the base and nine inches 
at the neck. It rests on a base six- 
teen inches square with a four-inch 


streets. 





a time 


has a 


plinth. Surmounting the Dorie capital 
is a fourteen-inch abacus. On this 
rests the four-arm head _ seventeen 


inches in height. The spread of the 
arms is three feet from center to cen- 
ter of opposite lamps. To the center 
of the top globe the height is twelve 
feet. 

Corrugated steel bars are used for 
reinforcing the arms as well as the 
main portion of the column. In addi- 
tion to the bar reinforcing in the arms. 
there is placed in the center of the head 
a eondulet box from which the iron 
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branch conduits extend through the 
conerete to the points where the hold- 


ers are attached. From this condulet 


box a short conduit also extends to 
the holder for the top lamp. 
In erecting the columns a sub-base 


of conerete was placed below the grade 
line through which the conduit carry- 
ing the wiring and the other reinfore- 
ing bars were brought up through the 
core of the column and joined with the 
reinforeing bars and conduit already 
After these con- 
and the 
mortar joints, by which the columns 


placed in the head. 


nections were made cement 


had thoroughly 
hardened. the central portion of the 
column was filled with thin concrete. 
the entire 


were set together, 


When this had become set 
column was in effect bound as one solid 
piece to the sub-base, thus making a 
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Although now confined to the down- 
town district, it will be extended to 
comprise about 100 lights. These are 
controlled by switches in the sergeant’s 
office at police headquarters and are so 
arranged that any or every officer on 
patrol duty can be called to a tele- 
phone or the police call box within a 
few seconds by the flashing of the 
lights. 
a ane 
Lighting at Mexican Centennial 
Celebration. 

The electrical illumination of Mexi- 
eco City during the month of Septem- 
ber in honor of the centennial celebra- 
tion of Mexico’s independence will be 
more elaborate scale than 
was originally contemplated by the 
having the arrangements 
It is now estimated by the 


on a much 


committee 
in charge. 





NIGHT VIEW OF TUNGSTEN-LAMP 
very strong and rigid pillar. The col- 
umns were molded and erected by the 
Pettyjohn Company, of Terre Haute. 
The front of 
establishments the new lights have been 
erected pride themselves as the most 


merehants in whose 


progressive in the city, because they 
have provided at their own expense a 
street-lighting system using the most 
modern lamps and columns of original 
design. The columns have the rich ap- 
pearance of solid granite pillars and 
the effect is graceful and pleasing. 
—eepaecalililaaiinies tie 
Police Signal Lights at Schenectady. 
Schenectady, N. Y.. boasts of a sys- 
tem of electric call lights for the police. 


ILLUMINATION 
HAUTE, 


ALONG WABASH AVENUE, TERRE 
IND 
Mexico Light and Power Company 
that nearly three hundred thousand 


electric lights 
the entire 


additional incandescent 
will be burned during 
month. 

The great Catholic Cathedral edifice 
will be a blaze of light from basement 
to dome, the plans for its illumination 


calling for the stringing of sixteen 
thousand ineandescent lamps. More 


than eight thousand lamps will he 
used to decorate the front of the Na- 
tional Palace. On each of the other 
public buildings from 2,000 to 6,000 
will be used. Every business 
in the city has made arrange- 


for the elaborate decoration of 


lamps 
house 


ments 
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its exterior with electric lights, some 
of them contracting for as many as 
8,000 of the lamps. 

It is announced by the commitiee on 
arrangements that it carefully 
worked out the street scheme of illuin 
The downtown business dis- 


has 


ination. 
trict will be canopied with light. Many 
triumphal arches will be erected at 
various street intersections. The 
arch of independence will be located 
at the intersection of Plateros strset 
apd the Zocola plaza upon which font 
the Cathedral and National Palace. It 
will contain 600 incandescent lamps of 
ten and twenty 
twelve-ampere ares. At the 


eross street on 


main 


candlepower each 
intersec- 
tion of each Avenida 
San Francisco and Avenida Juarez a 
doube arch each containing 140 lamps 
will 


These arches 


and will 


will be erected. 
cross each other, consist of 
two stringers of seventy lamps each. 
In the middle of the block two addi 
tional arches will be placed so that in 
each block there will be stretched six 
arches. 

Many 
schemes for business blocks and pri 


novel electrical decorative 
vate residences have been evolved. A 


display of the Mexican colors in the 


decorations will form a part of the 

decorative scheme for all the streets 

and buildings. D. 
-— +]. 


German Activity in Exporting Incan- 
descent Lamps. 

There is food for thought for Ameri- 
can lamp manufacturers in the report 
of United States Consul-General Rich- 
ard Guenther, of Frankfort, Germany, 
the 
incandescent 


respecting the rapid growth of 
exportation of 
lamps. In the year 1901 Mr, Guenther 
says it amounted in value to $664,000; 
in 1907 to $2,000,000; in 1908, $4,780.- 
000; and in 1909, $7,856,000. The ex- 
portation during the first quarter of 
1910 was valued at $3,775,000, against 
$1,737,000 for the corresponding three 
months of 1909. This increase is due 
to enlarged shipments to Great Brit- 
ain, Austria-Hungary, Argentina, Rus- 
sia, Denmark, and Italy. 

<sudibdnaeinnns 


German 


At Racine, Wis., a large number of 
merchants and property owners have 
agreed to pay part of the cost of or- 
namental lighting, Corinthian columns 
to be installed. A number of lights 
will be placed on Wisconsin Street to 
prove an incentive to the movement. 
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STREET LIGHTING IN CHICAGO. 


DISCUSSED BY TILE ELECTRIC CLUB, 


The regular weekly meeting of the 


Chicago Kleetric ( lub, held on July 135, 
was devoted to a discussion of the new 


extension to the electric street lighting 


system of ¢ hicago 


William Carroll, city electrician, 
stated that the city is now supplied 
with electrical energy from the West 


ern Avenue terminal station of the San 
itary District of Chicago for the light 


ing of 12,000 street are lamps. These 


service on the average 


About 


11.000 horsepower is now supplied for 


lights are in 


about eleven hours each meht 
this purpose at #15 per horsepower per 
The 


available 


vear., Sanitary District now has 


surplus energy sufficient to 


supply 10,000 additional are lamps. 


On account of the poor financial status 
of the city, however, it was unable to 
install these additional lamps and the 
The Sanitary 


necessary lines therefor 


District has consequently come to the 
relief of the city by offering to take 
over the city’s present lines and sub 


stations. build additional lines and sub 


10,000 additional are 


the 


stations, install 


lamps or their equivalent, supply 
to the 
While 


vet been coneluded, it will doubtless be 


current substations and operate 


them. this agreement has not 


ratified on substantially those terms. 


The installation is to be completed in 
three vears and the original cost of 
the additions will be repaid by the 
city within seven years. The city is 
to pay for the energy supphed to the 


lighting circuits at the rate of $15 per 
vear lor eat h horsepower of maximum 
demand and $1 per yvear per are lamp 
or equivalent for the operation of the 
the will trim and 


substations ; C1t\ 


maintain the lamps, however. By this 
extension of the electrie street lighting 
system the city will save at least $27,- 
the 
latter 


use ol 


The 


OOO per vear and have the 


Sanitary District’s lines 


will have the use of the city’s unused 
lines. The additional equipment will 
give a total of 22,000 are lamps in 


street-lighting service. It is estimated 
that 
quired to light all of the eity streets 
The city 


has an area of 190 square miles and, 


30,000 are lamps would be _ re- 


along the lines now followed. 


as much of its outlying portion is still 


vacant, no attempt will be made now 
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to light all of the streets electrically. 
The 
that are lamps must be used, and it is 


new agreement does not specify 
probable that tungsten and other elec- 
trie lamps will be installed in certain 
sections. No attempt at decorative or 
spectacular lighting will be made with 


the moderate funds available, with the 


exception of the square about the 
County Building and new City Hall, 
which will be illuminated in a model 
manner 

kK. J. Postel suggested making the 
new street lighting a first-class instal 
lation in every way as it will be in 
service at least ten years. The engi 
neers should consider they are putting 
in a permanent plant. The lghting 


the 
Are lighting such 


requirements in different parts of 


city are not alike. 
as in downtown and business streets is 
for residenee streets with 
the 


underground 


not suitable 


numerous trees. For this series 


tungsten system with 
duets is probably much more suitable. 
If it is necessary to put up any over- 
head lines, they should be in alleys. 


The 
adhered to, 


‘‘eity beautiful’’ idea should be 
also the highest engineer 
ing ideals. Therefore, it would be bet- 


ter to put in fewer lamps well than 
many poorly. 

Mr. Carroll replied that it would cost 
at least four times as much to put the 
underground as to 


distributing lines 


put them overhead. The greatest de- 
mand for eleetrie street lighting comes 
from streets where trees do not abound 
und the residents are content to have 
the lines placed overhead in order to 
insure getting the electrie lights quick- 
lv. The extensions have been laid out 
in districts to contain 1,500 lamps with 
a substation in the center. The high- 
voltage lines to the substations will be 
most of the lighting 
Mr. Carroll 
is highly in favor of exclusive under 
but 
the 


distribution 


underground, but 


cireuits will be overhead. 


ground service, in order to do the 


most good in shortest time he 


thinks overhead will not 


be found objectionable till] more funds 
are available to place the wires under- 


ground gradually as street improve 
ments are made. 
W. A. Jackson said the financial 


question is always an important one in 
any new project, it being desirable to 
get the greatest good with the funds 
available. The steel poles, with only 


one or two wires, already put up by 


the city, have not proved unsightly: 
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in fact, they are quite inconspicuous. 
W. B. 
tions differ quite considerably in dif- 


Jackson declared that condi- 


ferent parts of the city. Certain streets 


essentially require underground con 


duits, while others ean be served as 


well by overhead lines. 
J. Gi. 


# mistake to install lamps that would 


Pomeroy believed it would be 


be a back number in about five years. 
Ile therefore urged the practicability 
of using flame ares, both of the metal! 
lie and impregnated carbon types, for 
business streets and tungstens for resi- 


dence streets. 


J. H. Delaney called attention to 
the lighting of business streets with 


ornamental tungsten elusters along the 
About a 
installed 


curb-line. thousand of such 


posts have been in Chieago, 
for which the charge to the merchants 
is $1.50 per week, the lamps and posts 
heing installed, illuminated and main- 
tained by the central-station company. 

Others who the 
briefly were W. R. Bonham, H. B. ¢ 
and Geo. H. Porter. 
ask the club’s civic committee. 
posed of P. B. Woodworth, W. L. 
hott, James Lyman, Geo. If. Lukes, K. 
3. Miller, EK. A. and K. P. 


(iaylor, to take up the matter with the 


discussed subject 
rear 
It was decided to 
con- 


Ab- 
Rumimler 


proper authorities and to suggest to 


them the club’s ideas on making Chi- 


cago’s electrical street lighting both 
comprehensive and thoroughly up-to 


date. 


During the meeting, which was pre- 
sided over by Fred. P. Vose in his usu- 
Ht. Delaney 


was appointed chairman of the recep 


ally congenial manner, 4. 


tion committee and Geo. TH. Porter. of 
the entertainment committee, reported 
plans for the club’s annual picnie to be 
held in August. 
_-s 
Ornamental Street Lighting Projects 
Advance. 
At Moorhead, N. 


installation of 


D., there has been 
completed an seventy 
ornamental posts, each carrying a elus- 
ter of five tungsten lamps. tour on 
brackets and one on top. 

At Duluth. Minn., the Great North- 
ern Power Company has placed three 
ornamental five-light posts in front of 
its substation at Fifteenth Avenue and 
Superior Street, with the idea of popu- 
larizing the 
West End of the city where there has 
been some talk of installing a 


ornamental lighting in 


‘* white 


way.”’ 
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The Government’s Telephone Service 
in London, England. 

the 
comparing 


A correspondent of London 


/imes writes as follows 


the telephone service of that city with 


at of New York: 

‘Among the many annoyances 
hich we have to put up with in the 
Post Office service, we might mention 
ie following: (1) Interruption by a 
ird party during a conversation; (2) 
ibsolute disconnection in the middle 


> 


of a conversation; (3) connection with 


the wrong number; (4) indistinctness 
of conversations owing to faulty lines. 

‘There are many other annoyances 
which it would take too much of your 
valuable space to enumerate. 

‘We do not think that the above 
experience is exceptional, and are sure 
that most business men have experi- 


enced the same annoyance. No amount 
of complaints to the Post Office seem 
to have any effect, and, as we have 
frequently informed them, the service 


better. 
When it is pointed out to the telephone 


is getting worse instead of 
authorities how much better the service 
New York, all they can re- 
is that people in New York 
their as if this is any 
jJustifieation 
Surely, 


would be willing to pay more if 


is In, say, 


ply pay 


more for service, 


for giving us a bad servy- 


ee, sir, most business 


men 
they 
could get a service in 
that 


London equal to 
New York! 
A had telephone service is dear at any 


which they have in 
price”? 
->-- 
Subway Telephone Installations 
Started in Chicago. 
President Harris, of the Subway Tele- 
phone Construction Company, says the 
installation of the automatic telephones 
has begun and that 20,000 telephoues 
will be in operation by October 1. 
the 
the work of installing these telephone< 


Since company announced that 


would be pushed it has carried dis- 
play advertisements in the daily papers 


with a view of popularizing the auto- 


matie service. 





Wireless in the Far East. 
DuBois 


Wireless 


James T. 
that 
telegraphy is coming slowly but surely 
to the Far 
Oriental 
least fifteen of its vessels equipped with 


Consul-General 


writes from Singapore 


Kast. Soon the Peninsular 
and Company will have at 
Wireless apparatus, and the China Mail 
The 
equip its 
The fit- 
now the 
most serious problem. Last November 
the Princess Alice, of the 
Lloyd, was caught in a terrific typhoon 


on 


suit. Ger- 
to 


Line. 


steamers will follow 


Lloyd is preparing 
Kast 


up of 


many 
Imperial Asiatic 


ting shore stations Is 


German 


its way from Hongkong to Singa- 


pore. It was equipped with wireless, 
but the had 
disabled its sending capacity, and while 


foree of wave and wind 
it was in constant receipt of 
the Kent. 


anchored in Singapore 


messages 


from British cruiser then 


say. it was un 
intense 


Alice 


days overdue. 


and this caused 
the 
three 

->--> 

Navy Wireless Stations. 

The Navy decided 
to erect four wireless-telegraph towers 
on the the 
District of decision 


made 


able to reply, 


anxiety until Princess 


reached harbor 


Department has 


highest point available in 


Columbia. This 
these four towers 


was between 


it Was 
Wash- 


and one very high tower which, 


suggested, might be erected in 
ington. 

the War 
Department erect such towers in 
the the National Soldiers’ 


Home which has an elevation of about 


Permission was asked of 
to 


grounds of 


250 feet above the spot on which the 
The 
and 


monument stands. 
he of light 
graceful design and may be copied af- 


Washington 
towers will steel of 
ter the wireless masts on the big bat- 
tleships. 

The purpose of the be 
to afford the Navy the 
best opportunity possible for communi- 
with 


towers will 


Department 
eating without interruption its 
ships far out at sea, and with the land 
stations far removed. 
made by the Navy Department lead 


Tests recently 





to the behef that communication with 
ships in the daytime 1,500 miles away 
and at night 3,000 miles distant will 
he possible. 

->-s 


Telephone Suit in Nebraska. 
Suit has been filed in the Supreme 
Court by Attorney General Thompson, 
the 


Telegraph Company and the Nebraska 


against American Telephone and 
Telephone Company. 
the 


trust 


It is alleged tha: 
violated the 
state. 


have 
the 


was 


companies anti 


laws of A temporary 


injunction asked for, to 

the 

this was issued 

Attorney General 

that the 

solved and the company be ousted from 
the state of Nebraska. 
->-s 


prevent 
rival and 


the 


merger of companies, 


by court. 
also 


Thompson 


asked combination be dis 


To Enforce Wireless Law. 
that the 
he correctly 
the law 


In order Bureau of Naviga 


tion informed as to 
the 


steamers to 


may 
enforcement of requiring 
carry wireless equipment, 


the collectors of customs have been di- 


reeted to furnish a list of all vessels 
to which the act is applieable. The 
statement of vessels is required to give 
the name of the system of equipment. 
whether the equipment is owned by 
the steamer or leased, the wave length 
in meters, the range in nautical miles, 
the power in kilowatts, and the call 
letters. 


It is estimated at the Bureau of Nav 
igation that about sixty per cent of all 
steamers subject to the provisions of 
the act are probably equipped already 


with the apparatus required, thus leav- 


ing some forty per cent still to be pro 
vided. 
inal 
Successful experiments were made 


recently in an English chalk-pit of con- 
siderable depth with a new wireless 
and telephonie apparatus 


with 


telegraphic 
to enable miners to communicate 
the pit-head. Experiments will shortly 
be made with the same appliances in 
the Rhondda Valley, Wales. 














The History of the Telephone. 





The Development of the Telephone Exchange—lI. 


The crowning glory of a telephone 


system of today is not so much the 
simple telephone itself, nor the maze 
and mileage of its cables, but rather 
the wonderful mechanism of the 
switchboard. This is the part that 
will always remain mysterious to the 


public. It is seldom seen, and it re- 
mains as great a mystery to those who 
seen it as to those who have not. 


As well 


have 
Explanations of it are futile. 
might anyone expect to learn Sanscrit 
in half an hour as to understand a 
switchboard by making a tour of in- 
vestigation around it. It is not like 
anything else that either man or na- 
[It defies all meta- 
eannot be 


even in 


ture has ever made. 
phors and comparisons It 
shown by photography, not 
moving-pictures, because so much of it 
is concealed inside its wooden body. 
And few people, if any, are initiated 
into its inner mysteries except those 
who belong to its own cortege of in- 
ventors and attendants. 

A telephone switchboard is a pyra- 
mid of inventions. If it is full-grown, 
it may have two million parts. It may 
be lit with 15,000 tiny electric lamps 
and nerved with as much wire as would 
reach from New York to Berlin. It 


may cost as much as a thousand pianos 


or as much as three square miles of 
farms in Indiana The 10,000 wire 
hairs of its head are not only num- 
hered, but enswathed in silk, and 


combed out in so marvelous a way 
that any one of them can in a flash be 
linked to any other. Such hair-dress- 
Such puffs and braids and ring- 
let relays! Whoever would learn the 
utmost that may be done with copper 
red, must study the 


the telephone 


ing! 


hairs of Titian 


fantastie coiffure of 
switchboard. 

If there were no switchboard, there 
would still be telephones, but not a 
5,000 
people by 5,000 
wires when the wires run to a switch- 
board, but without a switchboard there 
12.497.500 wires— 
As well 


telephone system. To connect 


telephone requires 


would have to be 
4999 to every telephone. 
might there be a nerve-system without 


BY HERBERT N. CASSON. 


a brain as a telephone system without 
a switchboard. If there had been at 
first two separate companies, one own- 
ing the telephone and the other the 
switchboard, neither could have done 
the business. 

Several years before the telephone 
was given a switchboard of its own, it 
made use of the boards that had been 
designed for the telegraph. These 
were as simple as wheelbarrows, and 
became absurdly inadequate as soon as 
the telephone business began to grow. 
Then there came adaptations by the 
Every telephone manager be- 
came by an inventor. 
There was no source of information and 
each exchange did the best it could. 
Hundreds of patents were taken out. 
And by 1884 there had come to be a 
fairly definite idea of what a tele- 
phone switchboard ought to be. 

The one man who did most to create 
the switchboard—who has been its dev- 
otee for more than thirty years, is a 


dozen. 
compulsion 


certain modest and little known in- 
ventor, still alive and busy, named 
Charles E. Seribner. Of the 9,000 
switchboard patents, Seribner holds 
600 or more. Ever since 1878, when 
he devised the first ‘‘jack-knife 
switch,’’ Seribner has been the wizard 
of the switchboard. It was he who 
saw most clearly its requirements. 


Hundreds of others have helped, but 
Seribner was the one man who perse- 
vered, who never asked for an easier 
job, and who in the end became the 
master of his eraft. 

It may go far to explain the pecu- 
liar genius of Scribner to say that he 
was born in 1858, in the year of the 
laying of the first Atlantic cable; and 


that his mother was at the time pro- 


foundly interested in the work and 
anxious for its suecess. His father 
was a judge, in Toledo; but young 


Seribner showed no aptitude for the 
tangles of the law. He preferred the 
tangles of wire, and as a boy his favor- 
ite playtoy was a telegraph system in 
miniature, which he and several other 
boys had built and learned to operate. 
These boys had a benefactor in an old 


bachelor named Thomas Bond. He had 
no special interest in telegraphy. He 
was a dealer in hides. But he was 
attracted by the cleverness of the boys 
and gave them money to buy more 
wires and batteries. One day he no- 
ticed an invention of young Scribner’s 
—a telegraph repeater. 

‘‘This may make your fortune,’’ he 
said, ‘‘but no mechanic in Toledo can 
make a proper model of it for you. 
You must go to Chicago, where tele- 
graphic apparatus is made.’’ The boy 
gladly took his advice and went to the 
Western Electric factory in Chicago. 
Here he accidentally met Enos M. Bar- 
ton, the head of the factory. Barton 
noted that the boy was a genius and 
offered him a job, which he accepted 
and has held ever since. Such is the 
story of the entrance of Charles E. 
Seribner into the telephone business, 
where he has been well nigh indis- 
pensable. 

His monumental work has been the 
development of the 














multiple switch- 
board — a muei: 
more brain-twisting 
problem than the 
building of the 
Pyramids or the 
digging of the 
Panama Canal. 
The earlier types 


Cc. E. SCRIBNER. 


of switchboard 


had become too cumbersome by 
1885. They were .well enough for 
five hundred wires, but not for 
five thousand. In some _ exchanges 


as many as half a dozen operators were 
necessary to handle a single call; and 
the clamor and confusion were becom- 
ing unbearable. handier and 
quieter way had to be devised, and thus 
arose the multiple board. The first 
erude idea of such a way had sprung 
to life in the brain of a Chicago man 
named L. B. Firman, in 1879; but he 
became a farmer and forsook his in- 
vention in its infancy. 

In this multiple board, as it grew 
up under the hands of Scribner, the 
outgoing wires are duplicated so as to 


Some 
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he within reach of every operator. A 
local eall ean thus be answered at once 
by the operator who receives it; and 
iny operator who is overwhelmed by 
, sudden rush of business ean be help- 
ed by her companions. Every wire 
that eame into the board was tasseled 
out into many ends, and by means of 
‘*hbusy test,’’ invented by Scribner, 
only one of these ends could be put in- 
o use at a time. The normal limit of 
such a board is 10,000 wires, and will 
ilways unless a race of 
ong-armed giantesses should appear, 
could be able to reach over a 
vreater expanse of board. At present, 
more than 10,000 lines 
leans a seeond exchange. 
The multiple 


remain so, 
vho 

business of 
board was enormously 


more and more 
it cost one third of a 


xpensive. It 
laborate until 


grew 


nillion dollars. The telephone men 
racked their brains to produce some- 
thing cheaper to take its place, 


and they failed. The multiple boards 


swallowed up capital as a_ desert 


swallows water, but—they saved ten 
eall. This was an 


unanswerable argument in their favor, 


seconds on every 


and by 1887 twenty-one of them were 


in use. Sinee then the switchboard 
has had three or four rebuildings. 
There has seemed to be no limit to the 


demands of the publie or the fertility 
of Scribner’s brain. Persistent changes 
were made in the system of signaling. 
The first signal, used by Bell and Wat- 
son, Was a tap on the diaphragm with 
Soon afterwards came 
a ‘‘buzzer,’’ and then the magneto bell. 
In 1887 Joseph O’Connell, of Chicago, 
conceived of the use of tiny electric 
lights as signals—a brilliant idea, as 
an electrie light makes no noise and 
ean be seen either by night or by day. 
In 1901 J. J. Carty invented the 
“bridging bell,’? a way to put four 
houses on a single wire, with a differ- 
ent This idea 
practical and 
at once created a boom in the use of 
the telephone by enterprising farmers. 

In 1896 there came a most revolu- 
tionary change in switchboards. All 
things were made new. Instead of in- 
dividual batteries, one at each tele- 
phone, a large common battery was 
installed in the exchange itself. This 
made better signaling and better talk- 
ing. Best of all, it saved four seconds 
on every eall. Since then there have 
‘come switehboards that are 


the finger-nail. 


signal for eaeh house. 
b J 


made the ‘‘party line’ 


some 
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wholly automatic. Few of these have 
been put into use, for the reason that 
a switchboard, like a human body, must 
be semi-automatic only. To give the 
most efficient service, it will always 
need an expert operator to stand be- 
tween it and the public. 

As the final result of all these vary- 
ing changes in switchboards and sig- 
nals and batteries, there grew up the 
telephone exchange. This is the solar 
plexus of the telephone body. It is the 
home of the switchboard. It is the 
vital spot. It is not anyone’s inven- 
tion, as the telephone was. It is a 
growing mechanism that is not yet fin- 
ished, and may never be; but it has 
already evolved far enough to be one 
of the wonders of the electrical world. 
There is probably no other part of an 
American city’s equipment that is as 
sensitive and efficient as a telephone 
exchange. 

The idea of the exchange is some- 
what older than the idea of the tele- 
phone itself. There were communica- 
tion exchanges before the invention 
of the telephone. Thomas B. Doolittle 
had one in Bridgeport, using telegraph 
instruments. Thomas David had one 
in Pittsburg, using printing-telegraph 
machines, which required little skill to 
operate. And William A. Childs had 
a third, for lawyers only, in New York, 
which used dials at first and after- 
wards printing machines. These little 
exchanges had set out to do the work 
that is done today by the telephone, 
and they did it after a fashion, in a 
most crude and expensive way. They 
helped to prepare the way for the tele- 
phone, by building up small constitu- 
encies that were ready for the tele- 
phone when it arrived. 

Bell himself was perhaps the first 
to see the future of the exchange. In 
a letter written to some English cap- 
italists in 1878, he said: ‘‘It is pos- 
sible to connect every man’s house, 
office or factory with a central station, 
so as to give him direct communication 
with his neighbors. It is con- 
ceivable that cables of telephone wires 
could be laid under ground, or sus- 
pended overhead, connecting by branch 
wires with private dwellings, shops, 
ete., and uniting them through the 
main cable with a central office.’’ 
This remarkable prophecy has now be- 
come stale reading—as stale as Dar- 
win’s ‘‘Origin of Species,’’ or Adam 
Smith’s ‘‘ Wealth of Nations.’’ But at 
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the time it was a most fanciful dream. 


[Eprror’s Note.—This is the third part 
of a series of telephone articles by Mr. Cas- 
son on the History of the Telephone. Chap- 
ter II of “The Development of the Telephone 
Exchange” will be followed by articles on 
“The Telephone in Foreign Countries,” and 
“Litigation Over the Telephone,” each in 
two parts.] 
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New Telephone Building for Boston. 

The New England Telephone and 
Telegraph Company has, due to the 
greatly increased number of its em- 
ployes, found it necessary to construct 
a large telephone exchange. This build- 
ing, which will occupy an entire square 
bounded by Oliver, High, Batterymarch 
and Wendell streets, will have an av- 
erage length of 135 feet, an average 
width of ninety-five feet, and will cover 
a ground area of over 12,000 square 
feet. The total floor space, exclusive 
of hallways, elevators, etc., will be ap- 
proximately 88,000 square feet. 

About nine hundred employees will 
move into the building, which has been 
designed to accommodate about twelve 
hundred ultimately. At present these 
employes are located in a number of 
buildings. Several hundred others em- 
ployed in the seven metropolitan ex- 
changes and a number of clerks ard 
workmen will continue in present loca- 
tions. 

While the building has been designed 
primarily for office work certain floors 
will be constructed with 
height and strength so as to permit the 
installation of exchange equipment if 
it is found desirable in the future to 
install it. 

There will be four electric elevators 
of the latest model, direct traction 
type, combining maximum of safety 
and efficiency of operation. The build- 
ing will be equipped with a mechanical 
ventilating system. The lighting will 
Le universal ceiling illumination. 


regard to 


2<- 
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English Wireless Bill. 

Sir Edward Sassoon’s bill making 
compulsory the equipment of all pas- 
senger vessels with a wireless system 
passed the first reading in the House 
of Commons recently. It provides that 
all ships, both British and foreign, 
which embark with passengers at Brit- 
ish ports must be provided with an in- 
stallation capable of receiving and 
transmitting a distance of one hundred 
miles. A penalty of $5,000 in the event 
of a failure to obey the law is provid- 
ed. 
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American Telephone Experts to Attend 
International Conference in Europe. 


John J. Carty, chief engineer of the 


Telephone and Telegraph 
and (. E 
Western 


the 


American 


Company, Seribner, chief 
Electric Com 


United States 


engineer of the 


pany, will represent 


ut the international conference of tele- 


graph and telephone interests in Paris 


next September, in response to an invi- 
tation from the representatives of the 


French government for American par 


ticipation in this important convention. 


Among the topies to be discussed at thi 


conference are the standardization of 


telephone equipment and the relative 


merits of automatic, semi-automatie and 


manual S\ steins 


--o 


Important Telephone Merger. 


At the time of going to press it has 


been announced that the Michigan 


State Telephone Company has been 


ubsorbed by the American Telephone 
and Telegraph Company. 


The Michi- 


van organization, the Harris Trust and 


financial sponsor of the 
Savings Bank, is reported to have made 
the official announcement, and it is said 
that negotiations for the delivery of the 
majority of the stock of the Michigan 
concern had been on for some time. 
The absorption of the Michigan com 
telephone 
company Amer- 


ican Telephone and Telegraph, which 


pany makes the thirty-first 


now controlled by the 


ulso includes the Chicago Telephone 
Company, the Central Union Telephone, 
and practically all of the systems in 
the eastern cities. 

The 


Michigan 
represented by the Harris Trust 


the 


common 


holders of the majority of 


State Telephone 
stock, 
and Savings Bank, will exchange their 
holdings for the shares of the American 
Telephone and Telegraph on the basis 
of tive shares of Michigan State for four 


The 


minority have the same privilege of ex- 


shares of the American Telephone. 


change on the same basis as the major 
ity 

There are outstanding $6,000,000 of 
ordinary shares and $2,285,300 of the 
preferred and over $9,000,000 of bonds. 

--o 
Chinese Telephone Exchange. 
The 


phone business has been brought to the 


de velopment of Chinese tele- 
highest degree in San Francisco, where 


a new Chinese exchange was opened 
recently by the Pacifie Telephone and 


Telegraph Company 


There is no ques- 
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tion that had it not been for the efforts 
of this company in educating the Chi- 
nese in the use of the instruments this 
productive field in San Francisco would 
ave gone to waste. 

The 
3,000 


new exchange can take care of 


The 
Chinaman, the chief operator is a Chi- 


subscribers. manager is a 
naman, and the operators are Chinese 


girls. There are also three Chinese 
boys employed on the switchboard. 
All the operators can speak English. 
When a eall 
**Hello’’ in English. 
then asks for the party he 


‘*John Hop 


comes in they answer 
The party calling 
Wishes as. 


‘‘Give me Moy Sing’’ or 


Wo.’” The operators are trained so 
that they know the names of every Chi- 
nese subscriber, and a number is not 
required, 

->-so 


Telephones in the Antarctic. 

Members of the staff of the National 
Telephone Company, of England, have 
presented to Captain Scott a special 
telephone installation designed to en- 
able him to keep in touch with his ship 
on his coming Antarctic expedition, up 
The 
instruments are suited for work in ex- 
No trans- 


mission poles will be needed, the wires 


to a distance of twenty-six miles. 
tremely low temperatures. 


being merely laid a_ short distance 


apart on the ice or snow, which is a 


noneonductor. 
->--s 
New Patent Law in Holland. 
The English Mechanic and World of 
the authority of W. P. 


Thompson and Company, of Liverpool, 


Science », on 


England, states that a new patent law 
for the Netherlands has been passed 
hy the Second Chamber of the States 
and is almost certain to be 
the 


Among the clauses there is 


(ieneral, 


adopted by First Chamber within 
the year. 
one for the granting of compulsory li- 
the 


which 


censes at end of three vears for 


patents have not been worked 
by the inventors in the kingdom, and 
another requiring compulsory working 
either by the patentee or his licensee 
within five years from the date of grant 
of the patent. 
--s 
Wireless in the Far East. 

James T. 
that 
telegraphy is coming slowly but surely 
to the Far East. 
& Oriental Company will have at least 
fifteen of its with 


DuBois 


wireless 


Consul General 


writes from Singapore 


Soon the Peninsular 


vessels equipped 
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Wireless apparatus, and the China Mail 
The North 
German Lloyd is preparing to equip its 
The fitting 
up of shore stations is now the most 


steamers will follow suit. 


Imperial East Asiatic Line. 
serious problem. 


->-s 


Montefiore Prize for Applications of 


Electricity. 
The council of the Association des 
Ingénieurs électriciens sortis de |’In- 


stitut Montefiore, 


Liége, has issued the conditions which 


électrotechnique 


will govern the triennial award of the 
prize—the **Fondation George Monte- 
"—which is to be awarded for the 


1911. 
accumulated 


fiore’ 
first time in 
the 
franes in Belgian three per cent funds, 


The prize will be 


interest on 150,000 


and is to be given for the best original 


work in French or Enelish on the 


scientific advance and the progress in 
the technical applications of electricity. 


The last date for the reception of works 


to be submitted to the committee of 
award is March 31, 1911. Competitors 
should address M. le Seerétaire-arehi- 


Monte- 
rue 


viste de la Fondation George 

fiore, a& l’Hotel 

St. Gilles, 31, Liége. 
-_-s 


de |’ Association. 


Telephone Franchise Provides for Un- 
derground Wires. 

According to the Municipal Journal 
and Engineer, the Board of City Coun- 
cilmen, of Dayton, Ohio, meeting as a 
committee of the whole, agreed upon 
a telephone franchise ordinance drawn 
City Attorney Hubbard 
The ordinance provides for 


up by 
Schwartz. 
the sale of a telephone franchise to the 
highest bidder. It also provides that 
the suecessful bidder must lav at least 
3,000 feet of its wires under ground the 
first vear and 5,000 each vear there- 
after. 

->-s 


Electrical Trade Purchases by Argen- 
tina. 

Argentina’s purchases of electrical 
goods, according to a reeent report of 
the Belgian legation in Buenos Aires. 
in pereentages are from the following 
leading countries: Germany, 49.1: 
United Kingdom, 31.2: United States. 
Franee, 3.6; Italy, 3.5: 


9.8 ; Belgium, 


1.4. 
->-s - 
June Exports of Copper. 
The Metal Exchange report total 
exports of copper for June 23,430 tons, 


977 


compared with 33,774 tons last vear. 
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APPARATUS FOR WARPING, 
WINDING, HOISTING, ETC., 
ON BOARD SHIP.' 


BY JAS. A. LIDDLE., 


In regard to ship auxiliary ma- 
iinery, there are at least four different 
tliciencies to be considered. There is 
© mechanical efficiency of the ma- 
first im- 


but in 


This is the 
land 


ine in question. 


wrtant point for work, 


narine work the mechanical efficiency 
s of no Importanee if the machine does 
not possess other high efficiencies, such 
is Weight divided by power and volume 
divided by power; reliability, first cost, 
together with annual expenditure, in- 
terest, sinking fund, upkeep, and insur- 
ance. <All these and possibly several 
other efficiencies or properties have to 
piece of 
the 
\ighest degree all the before enumer- 


be linked together. Even if a 


wuxihary machinery, having to 
ited properties, were procurable, super- 
and shipowners 
difficulties to 
come before introducing these on board 


iutendent engineers 


would have great over- 


ship, because the majority of sea-going 
engineers have only a knowledge of 
tl 


e steam engine and its characteristic 


properties. If given an internal-com- 
hustion engine or an electrical motor, 
they would subject it to the same work- 
steam 


ing treatment as they would a 


engine. I hold that the designer of in- 
ternal-combustion engines and electri- 
cal machinery must meet superintend- 
ent engineers and shipowners half way. 

In the design of electric motors for 
arine work, these are two very im- 
portant quantities to be fixed, because 
if there is no limit to speed and no lim- 
it to temperature rise we may design 
marme motors as small and as light as 
Wwe please. Taking temperature rise 
irst: the size and weight must be con- 
trolled by the class of insulating ma- 
terial at our disposal, but for present 

1 Abstract of a 
Institute of 


before the (Brit- 
March 21 


read 
Engineers, 


paper 
Marine 


1910 


Industrial Power 


day practice no part of a motor should 


be allowed to heat above ninety degrees 
Now 


the motor speed? 


what determines 


The rotating agents 


centigrade. 
present in an electric motor are lines 
of magnetic force acting at right angles 
to electrie current. As neither of these 
has any wearing-out effect upon the ma- 
terials through which they pass, we lose 
nothing and gain everything by increas- 
ing the speed of the motor. However, 
as no person has yet been able to invent 
au means whereby two elements may ro- 
tate relative to each other without bear- 
ing or friction, our motor speed be- 
limited from bearing friction. 
Then in continuous-eurrent 
the 


Experiment 


eomes 
motors we 
commutator. 
that to 
give good commutation the commutator 


have brushes and 


has determined 
speed must lie between 2,000 feet per 
minute and 3,000 feet, and nearer 3,000 
feet than 2,000 feet. 
high spindle speed the diameter of the 


Thus, if we want 


commutator must be small, and above 
certain speeds it becomes impossible 
to construct the commutator to give 
satisfaction. With speeds up to about 


2,000 revolutions per minute 


fifty 
nothing in 


on 


sizes up to. say horsepower, 


there is commutator or 
bearing design to prevent good results. 
In alternating and continuous-current 
motors we have to reekon with centrif- 
ugal foree, but the main factor in de- 
termining the speed is the transmitting 
agent which connects and links up our 
speed spindle to the machine to be driv- 
en. It is here we are brought face to 
face with the problem which, if solved, 
will save seventy-five per cent to 100 
per cent, compared to the present meth- 
ods of working auxiliary machinery. 
There is a general impression abroad 
among builders of winches, capstans, 
hoists, ete., that slow-speed motors are 
essential. Certainly, if resistances or 
controllers are used to regulate or ad- 
just the speed, slow speed is essential, 
because a continuous-current motor 
which has its speed varied must have a 
variable commutator speed, and no de- 
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sign can allow of great variation of 
commutator speed without injurious 
sparking at the brushes. Therefore, 


motors used in conjunction with con- 
trollers must 
even then the commutation and spark- 
Fur- 


ther, the use of resistances or control- 


he of slow speed, and 
ing cannot be entirely avoided. 


lers for regulating the speed entails a 
waste of energy, and every motor fit 
ted with a controller must be consider 
ably larger and heavier than one with- 


out. 

For many reasons | would not use 
any means of controlling the motor 
speed. What I would propose for con 


tinuous current is a compound-wound 
motor fitted with commutating poles. 
The he de 


signed for constant speed. Such a mo 


motor would, of course, 


tor can be made to run absolutely with- 
out sparking on any load and under any 
variation of load, no matter how sud- 
den. 1 have had a motor as described 
running at 1,700 revolutions per min- 
ute, doing regular work for seven 
months without having the commutator 
The motor in 


question works on a variable load, and 


or brushes looked to. 
is very often severely overloaded. With 


high-speed continuous-current motors 


properly designed, commutator and 
brushes have no particular drawback. 

Squirrel-cage, three-phase, alternat 
ing-current, high-speed motors meet my 
with ecapstans, 


With the 


system | propose the three-phase squir- 


ideal design for use 


winches, ete., on board ship. 


rel-eage motor would require absolute 
ly no attention from the ship’s engi- 
neers. The only examination it would 
require would be at the time of the 
ship’s annual overhaul. Whether the 
system adopted be continuous or alter- 
nating current, I would not make use 
of any electrical speed control on the 
motors, because, when an electrical 
speed control is brought to act upon a 
motor, the size and weight of the motor 
inust be considerably inereased, and 
again, high-speed motors do not lend 


My de- 


themselves to speed control. 
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sign so far has been to get rid of su- 
perfluous weight and volume, and if I 
bring in electrical speed control I im 
what I have tried to 


mediately lose 


gain. Considering the present electric- 
al qualification of sea-going men, sup 
plying an electrical motor with a varia- 
ble speed control means that the motor 
will in all probability be standing at 
the 
All electrical contact systems, hot wires, 
ete., 
ability about them, especially if used in 


moment when it is most required. 


have a certain amount of unreli 


various climates. I find even men on 


shore, who have far more opportunities 


of learning how to deteet electrical 
faults than men at sea can have, will 
blame the motor for being burnt out 
or the like, when the fault may only 


mean a broken wire in the controller, 
which could be repaired in an instant 
if the had ability to find it. 
Thus there are six distinct gains to be 
effected by the 


tors without electrical speed control: 


man the 


use of high-speed mo- 


1) the weight divided by the power 
gives high efficiency; (2) the volume 
divided by the power gives high effici- 
ency; (3) the power turned out divid- 
ed by the power put in gives high ef- 
ficiency; (4) reliability; (5) small cost 
of upkeep; (6) low first cost. 

With 
all sizes above, say, a quarter horse- 


continuous-current motors of 
power and alternating-current squirrel- 
cage motors above, say, five horsepow- 
er, some form of starter must be used 
to cheek the current until the rotating 
the 


speed to protect itself. 


sufficient 
Wire starters 


part of motor gets up 
have some of the drawbacks shown in 
and we are again 
faced with the difficulty of unskilled 


operators, therefore, I propose dispens 


wire controllers, 


ing with the ordinary motor starter, 
which is generally constructed of wires 
and sliding copper contacts. In ship 
work the resistance wires when heated 
quickly oxidize and crumble away, and 
The 
sliding copper contacts, when used with 
burred 


are a source of constant trouble. 


insufficient eare, become and 
burnt at the corners, and thus tend to 
When left idle 
they become encrusted with verdigris, 
eontact. I dis- 


pense with sliding contacts altogether ; 


stick. for some time 


which prevents good 
in fact, I do away with every movable 
part in the starter, so that 
the electrical conditions remain always 
unaltered, and require absolutely no at- 
make the resistance of the 


electrical 


tention. I 
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simplest possible construction, so sim- 
ple in fact that it can be renewed at 
any part of the world if need be, with- 
out costing anything. The resistance 
I use is fresh water with soda or oxide 
of sodium. If water and soda 
cannot obtained this purpose, 
sea water without the added soda may 


fresh 
be for 
be used. 

The only electrical point requiring 
consideration is the switch for starting 
or stopping the motors. The mechan- 
ical action of this switch should be such 


that its blades have no intermediate 
position between full on and full off, 
or full off and full on, or, in other 


words, it must be impossible for the 
operator to hold the switch in any mid- 
position. This switch can be arranged 
to work mechanically by means of lev- 
er, pedal, wheel, key, or any other de- 
sired method. So far as the electric 
motor is concerned, everything is auto- 
matie and is quite independent of the 
person acting as operator. 

Before leaving the high-speed elec- 
trical motor worth 
drawing attention to, viz., vertical spin- 
dle motors. With these, even though 
the ship has a considerable list, the 


there is a_ point 


working conditions remain unchanged, 
all forces such as 
gravity effects are eliminated. Within 
the past few years several prominent 


and out-of-balance 


motor builders made use of ball bear- 
ings on motors. On horizontal motors 
these proved failures, and the motor 
builders were obliged to go back to the 
With vertical 
bearings 


old type of bearing. 
ball 
proved a perfect success, and can be 
run for twenlve months on one lubrica- 
tion. In ship work there are numerous 
advantages to be gained by the use of 


spindle motors have 


vertical spindle motors. 

I must now come to the question of 
gearing or linking up of the high and 
constant-speed motor to capstans, win- 
ches, and other ship auxiliaries. Belt- 
ing is suitable for fairly high speeds, 
but is quite out of the question in ship 
work. I might consider worm or skew 
gearing. These gears have practically 
reached their zenith of perfection, but 
the which been 
made in worm gears have been reached 
more through practical experience and 
tests than through theoretical calcula- 
tions. In fact, from theoretical caleu- 
lation it is impossible to design a worm 
and worm wheel with a bearing surface 
contact than the theoretical 


improvements have 


greater 
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plane, and that only for one tooth. To 
me the worm and worm wheel have 
a resemblance to Cook and Peary. 
There is a certain amount of doubt as 
to the pole which was reached. With 
the worm and worm wheel there is al- 
ways a certain amount of doubt as to 
the tooth surface in bearing contact. 
The useful purpose of a worm gear 
is generally with very light loads if the 
speed is fairly high. If the load is to 
be heavy, the speed must be very, very 
slow, and if the efficiency is to be 
above fifty per cent, the reducing fac- 
tor must be small. From this it will 
be seen that I must either discard my 
high-speed motors or the worm gear. 
Considering ordinary gears, we have 
several different styles and types to se 
lect from, viz., rawhide, fiber, paper, 
east iron, cast steel, forged 
steel, ete. Then there are the types of 
teeth, such as plain, helical, double hel- 
ical, of involute, ecyeloidal, or other 
form. I do not think there is any place 
in which we could gain more informa- 
tion regarding wheel teeth than at a 
motor garage where old motor ears of 
every description are repaired. With- 
in the past dozen years a new class of 
engineering has sprung up. It has, 
doubtless, many lessons to learn from 
the older system, but the older system 


bronze, 


has doubtless some lesson to learn from 
the new. I must say that I was com- 
pletely beaten regarding successful 
rearing of the high-speed motor until 


of motor-car 


= 9g 


considered all types 


gears. Having now selected a forged 
steel, machine cut, case hardened, short- 
toothed gear, I can settle the maximum 
speed of my electric motor. With ordi- 
nary teeth these may have a 
velocity of 6,000 feet per minute. From 
this it will be seen that the continuous- 
current motor speed is settled by the 
commutator, and the alternating-cur- 
rent motor speed cannot be much in 
exeess of that of the continuous. There- 
fore I select speeds of 1,700 to 2,000 
up to five horsepower, 1,000 to 1,500 
from five horsepower to twenty horse- 
ete. A 2,000-revolutions-per- 
minute motor could fitted with a 
pinion one foot in diameter without ex- 
ceeding the speed limit. On a motor 
of 2,000 revolutions per minute, how- 
ever, I do not require a pinion of more 
than three inches or four inches diam- 
eter, thus the tooth velocity is only 
one-third or one-quarter the permis- 
Further, these gears are 


gears 


power, 
be 


sible velocity. 
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it least twelve times stronger than sim- 
ilar gears in cast iron. In other words, 
forged steel pinion having machine- 
“it, ease-hardened teeth 1 ineh wide 
will do work which would break a 
ast-iron pinion 12 inches in width. 
The next point is the arrangement 
these gears in such a manner to gain 
he greatest advantages. I again con- 
ited motor-car gear and gear-box de- 
en, but failed to find exactly what I 
I found numerous examples, 
»wever, the which 
owed me what to refrain from doing. 
avoiding these defects of design I 
as led into a form of gear which has 
ven me surprising results, results of 
‘ich I had not the slightest thought 
en [ designed the gear. Some of 
‘se are of vast importance in con- 
with any geared electric 
otor. Every electric motor when 
erloaded, or, in other words, when 
vorking under crane-rated conditions, 
ses in efficiency on increase of load. 


anted. 


worm parts of 


netion 


the motor is geared to the capstan, 
vineh, ete., by means of gear which 
so falls in efficiency when the load is 
increased, the combined efficiency must 
necessarily be poor, and as the load in- 
‘reases the current consumption will 
inerease out of all proportion with the 
inerease of load, and as a rule the 
safety fuse will blow. In marine work, 
for the fuse to blow might mean dis- 
aster. In the bulk of electrical machin- 
ery for deck use, the safety fuses must 
only be safeguards against electrical 
breakdown. 

With high speeds, balance of motion 
is very important, otherwise serious 
vibrations would be set up. By bal- 
ance of motion I mean all turning 
effort forces, mass, reaction, ete. If 
these forees are balanced so that all 
forees in common balance act at ninety 
per cent to the common axis of motion, 
and all aet in a common plane with 
their common point of action lying in 
the common axis of motion, then every 
force is neutralizing every other force, 
and all the energy imparted by the 
motor spindle to the gear is imparted 
by the first set of gears to the second 
set, and thus on until it is used in 
doing external work, such as warping, 
hoisting, ete. If these theoretical con- 
ditions existed, the gear efficiency 
would be 100 per cent, but such con- 
ditions are impossible. It is possible 
very nearly to balance all forces, but 
it is impossible to avoid a certain 
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amount of friction. The friction with 
which I have to deal always falls under 
the law of friction between two solids, 
therefore the loss of energy due to 
friction is directly proportionate to the 
pressure between moving parts. As all 
forces are balanced, the only pressure 
between moving parts takes place at 
the planet studs and the faces of wheel 
teeth. At these points the relative 
movement is very small, the contact 
surface is large in proportion to the 
pressure acting on it, therefore the loss 
of energy is small, and as the wear of 
parts is always proportionate to the 
frictional energy wasted, it follows that 
the wear of parts is small. From tests 
made on this gear it was found that 
the gear efficiency increased as the load 
was increased ; thus the gear assists the 
motor on heavy loads, and the current 
consumption of a motor thus geared 
may be looked upon as directly pro- 
portionate to the load. One of the 
great advantages of this gear from a 
constructional point of view is that 
every part is acted upon by known 
forces, the majority of them being sim- 
ple shearing forces, therefore it is an 
easy matter for the designer to calcu- 
late every tooth and pin, allowing an 
equal factor of safety throughout with- 
out any fear of unknown influences dis- 
turbing or affecting the structure. 

In arranging any warping, hauling, 
or hoisting mechanism comprising a 
motor, gear, and winding apparatus, I 
always design it so that of itself it is 
a complete structure, having the main 
casting in one piece, and such that it is 
always subjected to the lateral stress 
of the rope; thus the driving motor 
and the gear only subjected to 
balanced turning effort. Then regard- 
ing the space occupied by this gear. A 
fifty-to-one reduction was fitted to a 
five-horsepower motor. The overall di- 
mensions of the gear case were ten and 
one-half inches diameter by three and 
one-half inches wide. Pinions meshing 
into each other did not differ in diam- 
eters more than two and one-half to 
one. To give a reduction of 350 to 
one at five horsepower, the gear added 
to the motor would only require to be 
five inches instead of two and one-half 
inches, as in the former case. Such 
gears when fitted to the vertical spin- 
dle motor and lubricated with thick 
black cylinder oil, and after being a 
short time in use, run perfectly silently 
and without the slightest vibration. 


are 
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Were it not for the low efficiency, 
steam is an ideal mover for 
warping and hoisting machinery. Its 
compressive or cushioning properties 
are exactly what is wanted. For in- 
stance, a steam capstan when warping 
on board ship automatically slows down 
as the tension on the warp increases. 
When the extension exceeds a certain 
limit the capstan will stand with the 
To be a success an 


prime 


steam pressure on. 
electrical capstan must do likewise. If 
it cannot do so it is a failure. This is 
where electricity fails, because an elec- 
tric motor keeps up a constant speed 
quite independent of the pull on the 
warp. The the 
pull, but the speed remains constant. 
To get over this difficulty an electrical 
I have, however, al- 


current increases as 


control is used. 
ready decided against 
control on the motor. I 
given certain reasons for doing so, but 
here I will give yet another. Electricity 
has practically the 
light. There is a certain time element 
in its heating action to cause fusing, 
ete. I hold that the most alert men 
we have are not sufficiently alert to 
deal by hand with electrical energy 
supplied to an electrical capstan. One 
slip in the operator’s actions blows the 
safety fuses, and the ship is left to the 
wind. I propose to make the warping 
action of the capstan almost entirely 
automatic. I propose attaching to the 
circumference of the internal toothed 
wheel a magnetic, disk, or oil clutch 
which can be tuned to slip at a warp- 
ing pressure below that necessary to 
blow the safety fuses. When such a 
capstan is warping it will warp at full 
speed until the warp is under full ten- 
sion. Then it will automatically stop, 
and when the tension is slightly slack- 
ened it will recommence warping. It 
will continue in this way until the ship 
is warped to its destination. The fuses 
will not blow electrical 
breakdown occurs. 

An electrical apparatus has one very 
decided advantage over one driven by 
steam. Steam machinery never 
exert more pull than there are pounds 
pressure of steam on the pistons, where- 
as an electric motor can develop almost 
any power for a short interval. Owing 
to the possession of this property, an 
electrically driven windless could en- 
tirely defeat a steam windlass if ex- 
tracting a fouled anchor or at any sim- 
ilar process. 


electrical 
before 


any 
have 


same velocity as 


unless an 


ean 























RECHARGING Dry CEeELLS.— What meth- 
ds can be used to recharge a depleted 
drv cell J. D.. Philadelphia, Pa. 

\ dry cell that has run down” 
somewhat, but whose internal resistance 
has not increased very much may be 

revived’’ to some extent by charging 
t with an eleetric current not to exeeed 


This is done just as 


battery, that is 


one-half ampere 


charging a storag 
the positive terminal of the circuit must 


he connected to the positive pole of the 


cell and similarly the negative ter 
ninals are to be connected together: if 
L10-volt 


andlepower lamp should be put in series 


circuit is available, a sixteen 


with the cell to cut the current down to 


one-half ampere or less. It should be 
noted, however, as the chemical aetion 
in a dry cell is reversible to only a 
slight extent, the efficiency of such a 
recharge is extremely low, that is, but a 


very small part ol the electrical energy 
e cell will be recovered during 


\loreove 


put into tl 


ts further use as the initial 


vost ll is so low and its serv 


oft 1 «irs “4 


ts proper field so long and satis- 


factory, it is much more economical to 
throw the cell away hen it is depleted 
ind to secure a new one, than to attempt 
to recharge it eleetrically or chemieally 
The latter is generally inexpedient, be 


pleted the ehem 
its parts, except the 


ise When the cell is di 


activity of all 


nexpensive carbon 


s isuially exhausted 


Jomwt Use or Conpurrs FoR ELEcTRI 
(‘ABLES AND STEAM PIPES What is the 
method generally used for running ex 
haust-steam heating mains and electric 


wht and power feeders when they are 


both in the same trench Is it practical 
to run the duets for the wires under the 
stea pipes and have the steam pipes 


run through the center of the manhole? 


J. F. P.. San Franeiseo, Cal 
It is not very good practice to run 
lectric cables in an underground econ 


duit adjoining steam pipes, because the 
heat from the piping system deteriorates 
the insulation of the cables and any leak 
Water Is apt to cause 
Outside of 


therefore not 


age 1 steam or 


SeTlous damage to them 


tunnel construction. it is 
trench for 


Where 


‘ommon to use the same 


steam pipes and eleetrie wires 


t is imperative to put both in the same 
trench because of inability to secure a 
permit for further street opening, it is 
necessary to use the most perfect insula- 
tion for each system and to place the 
above each other, but 
Paper 


two systems not 
side by side for accessibility. 


insulated, lead-covered eables are used 
for the electric system and a thorough 
pipe covering for the 

Each system is, of 


course, further protected by being laid 


heat-insulating 
heating system 
in tile or conerete duct, an independent 
line of duets, separated as far as possi- 
ble, serving for each system. Independ- 


ent manholes should be provided for 


each system 


INTERCHANGEABLE Movrors FoR VA¢ 
crUuM CLEANERS.—What kind of motor 
operates either on direct-current or 
alternating-eurrent, such as certain small 
vacuum cleaners What size of 
motors can be operated in this way? 
J. H. C. B., Manitowoc, Wis. 


The series compensated commutator 


use - 


motor can be used for either direct-eur- 
rent or single-phase alternating-current 
cireuits. Although for electric-railway 


service they have been made in large 


sizes, they have not vet been extensively 
A line of these 


up to one-fourth horse- 


used in general service 
motors in sizes 
power has been employed on certain vae 
tuum cleaners and is said by its manufac- 
turers to give equally good results on 
both They 


for small 


kinds of current are also 


used to a limited extent fan 
motors. When operating on alternating- 
eurrent circuits they do not give quite 
as high an efficieney as on direct-current 
cireuits of equal voltage If used for 
more than short intervals they are also 
apt to give more trouble from sparking 
and heating on alternating current than 
on direct eurrent. 


CURRENT Density IN BrusuEes.—How 
many amperes per square inch will ear- 
bon, leaf copper and wire gauze brushes 
earry on a commutator of a direet-cur- 
rent machine without sparking or heat- 
ing while running continuously ?—L. 
M., Chieago. 

The following are the most commonly 


used current densities in amperes per 








square inch of brush surface in contact 
with the armature: 

Carbon, 35 to 42 amperes. 

Woven wire or gauze, 130 to 150 am- 
peres. 


Leaf copper, 175 to 200 amperes. 


ALTERNATOR USED AS 
SINGLE-PHASE MacHiIneE.—How much 
load would a three-phase alternator 
pull as a single-phase machine ?—M. L., 
Chicago 


TMREE-PHASE 


The output of a single-phase alterna- 
tor is equal to E | cos watts, where E 
is the electromotive force in volts, I the 
current in amperes and cose the power 
For a 


the output is \/3 E I cos 6, where E 


factor. three-phase generator 
is the voltage between any two phases 
and | the current in any of them. Con- 
sequently, if a three-phase generator is 
operated as a_ single-phase machine. 
that is, with a load on one phase only. 
1 1 
the output will be only — 
V3 1.732 
0.577 as great as when operating as a 
regular three-phase machine. 

Errect oF TEMPERATURE ON BATTER) 
ELEcTROLYTE.—Please tell me if there 
is a formula by whieh to caleulate, or a 
rule that may be used to tell how the 
temperature affeets the specifie gravity 
of the electrolyte in storage batteries. 
If the gravity is 1198 at ninety degrees. 
what would it be at seventy degrees? 
J. W. H.. Vinita, Okla. 

An inerease in temperature of the 
dilute sulphurie aeid, which forms the 
nearly all storage bat- 
teries, the the 
liquid slightly and therefore lowers the 
the limits 


met with in practice, an increase of 


electrolyte of 
increases volume of 


specific gravity. Between 


three degrees Fahrenheit in tempera- 
ture reduces the specific gravity one 
point and conversely a three-degree de- 
temperature the 
Thus, if the gravity 


erease in increases 
gravity one point. 


is 1198 at ninety degrees, it will be 


practically 1205 at seventy degrees 
and 1196 at ninety-six degrees. This 


rule holds for a variation in tempera- 
ture only, all other conditions being 


assumed to be the same. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 
TELEPHONE AND TELEGRAPH 

lhe report of the Cumberland Tele- 

»hone and Telegraph Company for the 

May and five months ended 

1910, compares as follows: 
1910 


MBERLAND 


nonth of 


la Vv: ) ] . 
1909 

$ 524,954 
279,454 
997" 500 
41,110 
186,390 
2,643,848 
1,514,125 
1,129,723 
214,282 
915,441 


and taxes 
irplus 


months net 
and taxes 


onths surplus 964. 898 


SHORE ELECTRIC. 

the Lake Shore Elec- 

ric Railway Company, for the month 
May and five months ended May 31, 

910, compares as follows: 


1910 
-$ 100,424 3 


LAKE 
rhe report of 


1909 
89,534 
‘ xp enses and 

, 52,983 47, 111 

47,441 2,423 
35,035 581 

12,405 ,842 

423,194 


246,453 

176,741 

173,858 

s surplus 

MEXICAN TELEGRAPH. 
The report of the Mexican Telephone 
ind Telegraph Company for the month 
' May and three months ended May 
1910, compares as follows (in Mex- 


TELEPHONE AND 


‘an currency) 
1910 1909 

45,988 

21,853 

24,135 

136,111 

64,426 

71,685 


ionths gross 


lonths net : Rags 
LONDON UNDERGROUND. 
The associated companies of the Un- 
derground Electric Railways Company, 
London, report for the month of May, 
1910, compared as follows: 
Metropolitan District Railway: 
an 0 1909 


£52,791 
27,296 


Gross receipts 

Working expenses ee sae 
Net receipts 33,219 25,495 
Baker Street & Waterloo wt 

Gross receipts 16,157 £15,004 

Working expenses 328 7,494 
Net receipts 8'829 7,510 

Northern, Piccadilly & Brompton Rail- 


receipts £28,158 £26,381 
Working expenses 14,061 14,352 
Net receipts 14,097 12,029 
Charing Cross, Euston & + Haaweetend Railway: 
receipts £18,435 18,784 
Working expenses 10,280 
Net receipts 8,504 
London United 
receipts £32,961 
Working expenses 
Net receipts 
Total all companies: 
Gross receipts £145, 921 
Working expenses 78,491 78,314 
t 67, 697 


Great 
Way 


Gross 


y 9,980 
8.455 
Tramways, 


Gross 


\MERICAN LIGHT AND TRACTION. 
The American Light and Traction 
Company reports earnings for the month 
of May and five months, compared as 


follows: 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


1909 
222,327 
8,930 
213,397 
1,308,808 
44,137 
1,264,670 


1910 
May gross a re 273,044 $ 
RIE, wavessbevayensnas 8,998 
May net cake ten 264, 046 
Five months’ 
Expenses 


Five months’ 468, 193 


NIAGARA, LOCKPORT & ONTARIO. 
The report of the Niagara, Lockport 
& Ontario Power Company for the 
month of May and five months ended 

May 31, 1910, compares as follows: 
May 
Net 
Surplus 


fay months’ 


gross 


@ross......+. 


Five months’ surplus....... 22,680 *30,649 
*Deficit. 


CENTRAL & SOUTH AMERICAN TELEGRAPH. 

The Central & South American Tele- 
graph Company’s estimated report of 
earnings for the quarter ended June 30, 
1910, compares as follows : 


1910 
Gross . $435,000 
Expense - ee 162,500 
Net ete 272,500 
Other income 2,750 2,500 
Total income . 275,250 204,500 
Dividends ea 143,565 143,565 
Surplus 131,685 60,935 
Previous surplus ... . 1,886,151 1,495,492 
Total surplus .. . 2,017,836 1,556,427 


1909 


MEXICAN TELEGRAPH COMPANY 
The Mexican Telegraph Company’s 
report of estimated earnings, for the 


quarter ended June 30, 1910, compares 
as follows: 
1910 1909 

Traffic Receipts... 
Expenses 

Net 
Other income 

Total income 
To Mexican government 

Balance 
Dividends 

Surplus 
Previous surplus 

Total surplus.......... 


190,500 
9 ,500 


12/39/1839  2'139;391 
MONTREAL STREET RAILWAY. 

The report of the Montreal Street 
Railway Company for the month of May 
and eight months ended May 31, com- 
pares as follows: 


1909 
$329,339 


1910 
May gross 
Expenses 
May net.. 
( sharges 


Eight months’ 
Expenses 

Eight months’ net 
Charg”’s 


Eight months’ surplus 651,216 


KINGS COUNTY ELECTRIC LIGHT. 
The report of the Kings County Elec- 

trie Light and Power Company for the 

month of May and five months ended 


May 31 compares as follows: 


1909 
$ 297,677 


May gross 
Expenses 9, 146,528 
May net 151,148 
Charges 7 88,567 
May surplus 62,581 
Five months’ 
Expenses 
Five months’ 
Charges 
Five 


“months” surplus..... 
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AMONG THE CONTRACTORS 
| AND SUPPLY MEN 














To know what is going on among the men 
who do things and those who supply the mate- 
rial for the doing is always interesting. The 
actual happenings of the day with the contrac 
tors and the men who furnish them with supplies 
of all kinds, accurately reported from all parts 
of the country, is the object of this department. 

THE WEED ELECTRIC COM- 
PANY, Eugene, Ore., installed the 
lighting fixtures in the Eagles’ Build- 
ing in that city. 

THE BUFFALO ELECTRIC COM- 
PANY, of Buffalo, N. Y., has the con- 
tract, at $150, for electric wiring in 
the addition to the guardhouse at Fort 
Porter, N. Y. 

NICHOLAS H. THORPE, New York, 
N. Y., has been awarded the contract 
for construction, repairs and wiring 
and fixtures at Governor’s Island. 
The contract price for the work com- 
plete was $1,240. 

THE ROSEBERRY-HENRY 
TRIC COMPANY, Grand 
Mich., was awarded the contract for 
installing conduits and wiring for the 
electric call-bell service in the United 
States public building in Grand Rapids. 

THE MARSHALL-WELLS HARD- 
WARE COMPANY, of Duluth, Minn., 
was recently awarded the contract for 
installing electrical equipment in the 
lighting plant at Aurora, Minn. The 
contract price for work on the plant, 
which is a municipal one, was $2,300. 

THE F. E. NEWBERRY ELECTRIC 
COMPANY, St. Louis, Mo., was award- 
ed the contract for installing conduits 
and electric wiring and gas piping in 
the United States postoffice, St. Louis, 
Mo. The time for completion of the 
contract is December 31, and the price 
$15,588. 

THE 
Woonsocket, R. L., 
contract to wire, install lights, 
boards and motors in the new 
set mill at the Cold Spring. Between 
600 and 700 Tungsten incandescent 
lamps will be used to light the plant. 
The machinery in this mill will be di- 
rect driven by three-phase alternating- 
current motors, approxi- 
mately 750 horsepower. 

+e 


ELEC- 
Rapids, 


COMPANY, 
the 
switch- 


STAR ELECTRIC 
has” secured 


Samo- 


aggregating 


The city council of Des Moines, lowa, 
has given permission to the architects 
of the new city hall to install smokeless 
furnaces under the boilers for use in 
that building. 
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New Electrical and Mechanical Apparatus and 


MAKING HARD RUBBER FOR 
TELEPHONE USES. 


BY F. Ss. MALM 

Hard rubber plays an important part 
in the manufacture of telephones and 
telephone apparatus. Receiver shells, 


transmitters and many other objects 
just as familiar to every telephone user 
are made from vuleanized rubber 
either alone or in composition. 

At Ill., situated in the 
group of which constitute 
the largest telephone manufacturing 
plant in the the 


Western Electric Company’s hard-rub- 


Hawthorne, 
buildings 
world, is located 


ber factory. The company found that 





FIG. 1--RUBBER INSPECTION 
it was able to save a considerable profit 
which formerly went to middlemen by 
and at 


hard rubber, 


able to 


making its own 


the 


eustomers ol 


same time was assure its 


the quality of this por 
tion of its telephone product. Its well 


rubber plant now 


the 


quipped plays a 


prominent part In maintenance of 


the high standard of its ‘‘Bell’’ grade 
ipparatus 

Rubber is a product of several species 
vines and shrubs. These occur 


” Trees, 
in the torrid zone, but the rubber that 
comes from different parts of this vast 


helt differs greatly in its physical and 


chemical properties. Rubber results 
from the juice ‘‘latex’’ of a tree or 
vine, a milk-like fluid holding small 


globules of rubber in suspension, and 


other substances in solution. The latex 





DEPARTMENT 





Appliances. 


is obtained by cutting incisions into 
the bark of the tree and allowing it 
to drip into receptacles, after which 
the rubber is separated out by coagu- 
lation. 

Para rubber coming from South 
America is the best quality of all rub- 
ber. It results from the latex taken 
from the gigantic tree, the Hevea Bra- 
Para the 
Western Electric Company uses, comes 
in the form of large biscuits which pos- 
sess an ham, 
and has a strength and elasticity which 
is unapproached by any other grade of 
rubber. It contains approximately 
twenty per cent of water, as well as a 
amount of dirt and other 


ziliensia. rubber, which 


odor similar to smoked 


small im- 


FIG, 2 
purities which must be entirely elimi- 


nated before it can be used in hard- 


rubber manufacture. Numerous grades 
of rubber come from Africa, Asia and 
Madagascar. Most of 


result from the latex of the giant vine 


these grades 
of the Landolphia species. 
the 


coagulation, it has been found impos 


In spite of best methods of 


sible to rid the rubber of such impuri- 


ties as sand, bark from the tree and 


water, which causes the high shrinkage 
of many the 
All lots of crude rubber coming to the 


rubbers now on market. 


Hawthorne plant are inspected, and 
owing to the fact that all rubbers vary 
in eleanliness, the dirtier proportions 
are especial attention in the 
washing operations. The crude rubber 


is first softened in hot water, this being 


given 





SECTION 


done in a large steel tank with a ca 
pacity of several tons. 

The washing equipment consists ot 
washing mills, provided with corru 
gated rolls, and a water pipe carrying 
wash water running thi 
rolls along their whole length. The 
pipes are perforated and thus allow 
constant stream of water to play upon 
the rubber while it is being passed bh 
tween the rolls. 
wash crude rubber properly will de 
pend upon its condition, as in every 
instance it must be done so effectual], 
that after being washed and dried th 
rubber must show a percentage of min 
eral matter under a certain definit 
figure before it can be used. In this 


parallel to 


The time required t 





ROOM. 


VULCANIZING 


OF 


way all contamination of hard rubbe 
with such injurious substances as sam 
After th: 
rubber has been thoroughly washed, it 


and bark will be removed. 
is passed between the rolls of a finis] 
ing mill, where it is rolled down to 
inch. 

that a 


thickness of one-eighth of an 
It is absolutely necessary 
rubber before being put into a mixtu 
shall have become perfectly dry. T 
accomplish this a large drying roon 
which th: 
until dr 
The tim 
for drying varies with different grades 
The drying 
equipped with heating pipes and ade 
quate ventilation so that the tempera 
ture may be controlled at all times. 
Hard or soft rubber ean he 


provided with racks upon 


sheeted rubber is hung 


enough for use, is employed. 


of rubber. room is 


mad 
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by varying the percentage of sulphur, 
but the proportion forty per cent of 
sulphur and sixty per cent of rubber, 
vuleanized at the proper temperature, 
will produce the best hard rubber. 
Nothing can be found which can be 
used so effectively for a vulcanizing 
agent as sulphur. The form of 
phur used in making hard rubber is 
that known commercially as ‘‘flowers 
of sulphur.’’ It is the ordinary octa- 
hedral sulphur, melting at 238 degrees 
Fahrenheit. Commercially it contains 
a small amount of moisture and also 
from 0.1 to 0.2 per cent of sulphur acid 
which has been formed by oxidization. 
The combination of sulphur and rub- 
ber is brought about mainly by heat. 
No vuleanizing action at all takes place 
before the melting of sulphur, and it 
proceeds very slowly at temperatures 
under 250 degrees Fahrenheit. 

The nature of vuleanization is very 
little understood. Some elaim it is a 
solution of rubber in sulphur; others 
affirm that surphur merely adds itself 
to rubber as an addition product simi- 
ar to action of sulphur upon certain 
Others, again, say that 
the process is a substitution process and 


sul- 


egetable oils. 


that sulphur replaces part of the hy- 
drogen in the rubber, with the forma- 
tion of hydrogen sulphide. 

The most plausible of all these ex- 
planations at the present time is the 
second—that vuleanized rubber is an 
addition product of rubber and _ sul- 
phur. When a piece of rubber is vul- 
eanized properly with sulphur, no evi- 
dence of sulphur can be seen in the 
piece. Even upon heating above the 
melting point of sulphur no sulphur 
globules can be seen oozing from the 
piece. That the sulphur has changed 
is evident, for when the same piece of 
vuleanized rubber is extracted with 
boiling acetone in which sulphur is 
soluble, only a small part of sulphur 

When hard rub- 
than thirty-three 
per cent of sulphur the balance will re- 


ean be dissolved out. 
ber contains more 
main in the free state. 

In making hard rubber at the Haw- 
thorne plant the requisite kinds of rub- 
the 
are 


percentage of 
sulphur out and thor- 
oughly mixed on mills. The resulting 
mixture is eut from the mills, rolled 


ber and required 


weighed 


into convenient-sized lots and is taken 
from here .to the various departments 
where it is to be made into hard-rubber 
Hard-rubber sheets made 


parts. are 
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in the well-known 
up on the mill and calendering the rub- 


way, by warming 


ber to size. The equipment consists of 
a large calender, which is a machine 
used for rolling the rubber out into a 
definite sized sheet. The sheets of rub- 
ber are in turn placed in cars and put 
vulean- 
the heat 
being increased earefully and 
gradually. The length of vulcanization 
depends, of course, upon the size and 
quality of the sheets to be made. 

Rods and tubes are made from rub- 
ber mixtures on regular tube machines, 
which consist of a steam-jacketed cyl- 
inder in which a foreing screw is re- 
volved, causing the rubber which is fed 
into the eylinder to be squirted out 
through a sizing die. After this opera- 
tion they are vulcanized in vuleanizers 
similar to those in which sheets are 
made. The tubes are made similar to 


rods with the exception that the cen- 


into large vuleanizers. These 


izers are heated by steam, 


very 
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New Potentiometer. 

There has recently been placed upon 
the European markets, by H. Tinsley & 
Company, South Norwood, London, the 
potentiometer shown in the accom- 
panying illustration. This is said to 
be the first instance of an instrument 
in which the actual phase relation of 
voltage and current be directly 
read off on a dial in degrees or power 
factor, at the same time that the value 
is accurately measure by a_ potentio- 
meter method, thus insuring all the ad- 
vantages of range and proportionality 
of readings exactly as in direct-current 


ean 


work. 

The instrument consists of a stand- 
ard form of direct-current potenti- 
ometer to which is added a dynamome- 
ter for indicating the current in its 
coils. A phase-shifting transformer is 
added in the right-hand bottom cor- 


ner by which this current can _ be 
brought into correct phase relation 

















ALTERNATING 


AND 


tral hole is formed by the aid of a 
pin in the tubing machine. After leav- 
ing the tubing machine the tubes are 
placed on steel rods on which they are 
vuleanized to obtain a tube with definite 
hole. The after 
vuleanizing are finished to size, and, if 


size rods and tubes 


necessary, buffed and polished. 
Hard-rubber receiver parts are made 
from rubber mixtures which are milled 


and ealendered as for sheets. These 


sheets are then eut into blank pieces 
which are placed into metal dies, 
pressed into the required shape and 


The 


parts are vulcanized are placed in a 


vuleanized. dies in which these 
steel form so arranged that a certain 
be heated at the 
The mixtures of rubber 


used are of course adapted to the par- 


number of dies can 
same time. 


ticular use to which the parts are put. 


DIRECT-¢ 


SURRENT POTENTIOMETER 


that 
turning a 


the 
by 


with current is being meas 


ured, simply tangent 
screw. 

By means of a change-over switch 
the potentiometer is either fed with 
direct current from a battery and used 


with a galvanometer in the ordinary 


manner or fed with alternating cur 
rent from the phase-shifting trans 
former and used with a_ vibration 


galvanometer or other alternating-cur 
rent detector. 

The instrument is most conveniently 
designed for the rapid and accurate 
measurement of both direct and alter 


nating currents and voltages. Vector 
diagrams, which have been drawn 


from its readings, show a remarkably 
good result, even when measuring al- 
ternating currents in a condenser or 
across an inductive coil. 
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Vertical Carbon Flame Arc Lamp for 
Direct-Current Series, Multiple 
and Multiple Series Service. 


The efficiency, pleasing appearance, 


and quality of light which character 


izes the tlame are lamp has rendered 


it pre eminently adapted for the eco 


nomical illumination of large areas, 
and it is now generally conceded that 
the flame are lamp is a most efficient 
illuminant, and that the penetrating 
quality of the brilliant, golden yellow 
light is such that even under the most 
adverst atmospheric conditions, such 
as those imposed by fog or smoke, it 


provides a highly satsifactory illumina 
tion 
6.6 am- 


Previous to the advent of the 


per earbon  direct-current 
flame are the 
General Electric Company, the instal 


ertical 

lamp manufactured by 
lation of flame are lamps on 6.6 ampere 
direct-current cireuits was not entirely 
satisfactory on account of the large and 


This 


wasteful resistance necessary 
new iamp 1s designed tor connecting 
directly in a 6.6 ampere direct-current 
irenit without any change in the sys 
tem, simply replacing the other lamps 
where desired 

\Ithough these lamps are now made 
for direct-eurrent service only, they 
find a wide application, being suitable 
for lighting squares, parks, or special 
store sections in cities where the 6.6 
ampere series luminous are, or the 
series direet-current enclosed 6.6 am 


pere systems is used for street lighting 
The ire 


multipl 


adapted for multiple and 


service in addition to 


series 
the abov e 


The lamps are equipped with a light 


opal globe and a twenty-six-inch dif 
fuser. The casing, which is of copper 
with black oxidized finish, is made up 


In two sections so arranged that, by 


telescoping the sections, the mechan 


ism is exposed, rendering it unneces 


sarv to remove the entire casing in 


order to see that the lamp is properly 


trimmed 


The are is held in the same position 
at all times, as the mechanism is of the 
focusing type. With the exception of 
this feature, the lamp mechanism is 
similar to that used in the standard 


direct-current inclosed lamp, which has 
given perfect satisfaction during years 
of service. 

The lower carbon holder is provided 


with a ball and socket joint to allow 


perfect alinement of both carbons. <A 
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life of about twenty hours is obtained 
with one trim when the lamp is ad 
The 


materials used are such as to 


justed for 6.5 amperes. design 
and the 


combine attractive appearance, great 
strength and durability. 
This 


with the fact that lamps may be con 


increased efficiency, combined 
nected direetly in the circuit offers the 
stations operating direct-cur 
the 


central 
rent an opportunity to take over 

lighting of founderies, wharves, ete 
>-o 

Universal Shears for Channels. Angles 
and Plates. 

The accompanying illustration shows 

universal 


a view of a_ motor-driven 


shear for squaring and mitering chan 
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fourths inch, and channels up to fifteen 
Each 
shear is controlled by its own elutch, 


inches by three-fourths inch. 
and the machine can be operated simul- 
taneously by three groups of men with- 
out interfering with one another. 

The 
clutches, 


frames, plungers, pendulums, 


and all parts subjected to 
severe shocks are semi-steel castings. 
The 
steel containing from .4 to .5 of 
The 
hubs 


shafts are made from hammered 


one 


per cent earbon. gears are pro- 


which extend 


Particular 


vided with long 
through the gear casings. 
attention has been given to obtaining 
bear- 


An especially designed automatie 


satisfactory lubrication for all 
ings. 


stop motion on each shear throws out 














MOTOR-DRIVEN SHEARS FOR CUTTING CHANNELS, 


angles and plates, used in strue- 
This 


built especially for the Marine Depart- 


nels, 


tural steel work. machine was 
ment of the Maryland Steel Company, 
Sparrows Point, Marylartd, but would 
be found very useful in any iron works 
where steel forms must be eut for con 
struction work. 

This machine has a coping attach 
ment at one end, a plate shear at the 
other and two intermediate forty-five- 
degree angle shears. The coping at- 
tachment can also be used as a punch. 
The plate shear will eut angles up to 
six inches by six inches by one inch, or 


eight inches by eight inches by three- 











ANGLES AND PLATES 


the clutch when the shear reaches the 
highest point of its travel, while a sim- 
ilar automatic stop on the coping de- 
vice is adjustable, thus allowing the 
plunger to be stopped at any predeter- 
mined point in its downward stroke. 
The net 
approximately twenty-three 


weight of this machine is 


tons and 
it is designed throughout for long life 
It is built 
by the Covington Machine Company of 
Covington, Va., and is equipped with 


under most severe service. 


a twenty-five-horsepower type S direct- 
manufactured by the 
Westinghouse Electric Manufac- 
turing Company, Pittsburg, Pa. 


current motor 


and 
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THE MEGGER-—-AN INSTRUMENT 
FOR INVESTIGATION OF THE 
CONDITION OF INSULATION. 


BY ARTHUR J. ROWLAND. 


One of the things which it has been 
most difficult if not impossible for an 
electrical engineer to know about is 
the condition of the insulation in the 
apparatus upon his system. A failure 
in the insulation of a dynamo or cable 
may lead to most serious consequences 
generating station or even in a 
whole little fault 
produce thousands of dollars worth of 
damage and cause a shut down, the re- 
sult of which will be not only a direct 


In a 


system. One may 


noney loss, but also a loss of the sense 
f security of service on the part of 
‘ustomers—a most valuable asset. 


In modern practice apparatus is 
tested for break-down by the applica- 
tion of alternating electromotive force 
at high voltage, usually at the works 
of the manufacturer, and then through- 
out the period of use the owner takes 
the chance of break-down. The appa- 
ratus which has been available for the 
purpose of detecting insulation faults 
shows them only after they have de- 
veloped. Most central-station engineers 
do not place much dependence on tests 
or instruments. They seem to take the 
view that defeets in insulation cannot 
he anticipated and the results of de- 
fects. when they come, are to be expect- 
ed ‘like other things which are inevit- 
able. It is simply their part to be al- 
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more and more current to leak through 
it until at last the break-down comes, 
or due to an actual disruptive break- 
down, cannot be here discussed. On 
given apparatus we know it is unsafe 
to apply a break-down test—it may be 
unsafe to apply normal electromotive 
foree when the insulation resistance is 


FIG. 1.—THE MEGGER 
low. On given apparatus a constant 
deterioration in insulation resistance is 
direct evidence of impending failure 
or break-down. ‘ It is certain at least 
that for given materials a low insula- 
tion resistance and a low strength 
against break-down go together. 


example, doubling the thickness of an 


For 


insulator inereases both the insulation 


resistance and the break-down volt- 
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simple construction for lower values, 
has made it impossible for most people 
to really keep track of a thing which 
is of the highest importance where a 
continuance of safe operation is desir- 
able. 

A few years ago a direct reading in- 
sulation resistance instrument was in- 














FIG. 4.—THE MOVING SYSTEM 


vented by Sidney Evershed. Under the 
name of the Megger this has been man- 
ufactured for several years in England. 

It has come to be well known and its 
value to be well understood in 
parts of the world. 

The Megger complete and ready for 
use is illustrated in Fig. 1. This shows 
the instrument full 
The insulation resistance to be 


some 


one-sixth of size 


inves 














EXTERNAL 
TERMINALS 

















FIG. 2.—DIAGRAM OF INSTRUMENT 


ways alert and ready to meet the emer- 
gency when it arrives. 
Everyone knows that insulation is 
said to have two properties; one its 
insulation resistance and the other its 
strength to withstand break-down. 
Whether failure of insulation is due to 
a diminishing resistance which allows 











re. It is then of importance to know 


ag 
something about insulation resistance 
for all sorts of commercial apparatus. 
Up to recent years, however, the in- 
tricacy of apparatus and the involved 
measurements necessary if high resist- 
ance is to be measured, and the lack 
of necessary sensibility in apparatus of 


FIG. 3. 


AN INTERIOR VIEW 
tigated is connected between the bind 
ing posts, one of which is marked 
‘*‘line’’ and the ‘‘earth.’’ The 
crank is turned at fair speed and the 
amount of insulation resistance in meg- 
ohms read from the scale. The whole 
process requires a few seconds; the 
operation can be conducted by anyone. 


other 
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The Megger is portable, weighing about 
twenty pounds. It is self-contained 
and is not affected in any way by its 
surroundings The scale may be 
marked up to 2.000 megohms 


in Fig. 2 is shown diagrammatically 
the arrangement of the interior parts. 
Figs. °} and 4 show the interior con 
struction and the moving system re 
spectively Referring to Fig. 2 we see 
that permanent magnets MM are so 


irranged that a closed magnetic cireuit 


is formed. In this magnetic cireuit at 
one end a pair of pole pieces are placed 
between which a dvnamo armature re 
olves \t the other end is another 
pair of pole pieces, within the field of 
whi the moving systen works The 
dynamo, driven by the erank placed 
as shown in Fig. 1 irnishes the elee 
tromotive foree by means of which the 
instrument operates It usually sup 
plies either 250 or 500 volts; and this 
is yenerated on a drum armature by a 


winding so arranged that the various 


oils nd on commutators of peculiar 


dise form, the edges of whieh at op 
posite sides ar gripped by spring 
wisi ~ 

r} noving system is made of three 
oils rigidly connected to each other 
see Figs. 2 and 4 Tracing out the 
onnections it will be found that the 
ol ‘A of the noving svstem Is in 
series with tl pparatus under in 
estivgution through resistance R’. It is 
th lefleeting coil and exerts a de 
ecting toree in tl field where it 1s 
placed proportional to the current in 
it Coils B and B ire connected in 
series. They, with resistance R in si 
ries, are put directly across the dyna 
mo terminals. They constitute the con 
trolling eoil of the instrument, the 
amount of their restraining foree being 
a function of the position they take. 
\s shown in Fig. 2. the indicating nee 
dl points to zero on the seale: eoil 
AA has large current in it and eoils 
B B’ are exerting «a maximum restor 
ing fore Reference to Fig. 4. will 
show how the moving system is assem 
bled The current is led in and out 
of the coils through very slender cop 


per ribbons which produce no torque; 
there are no springs; the needle takes 
a position determined wholly by the 
torque of current in the magnetie field. 

This instrument is being placed on 
the market by James G. Biddle, sole 
agent for the United States, at 1114 
Chestnut Street, Philadelphia, Pa. 








Federal ‘‘Win-do-lite’’ Sign. 

The rich color effects in leaded art 
glass, obtained by the expensive lead- 
ed art glass shades and domes used in 
modern lighting, have been applied to 
store window illumination only in a 
few instances, owing to high first cost. 
By combining the source of window il- 
lumination with art glass sereen the 
expense of such illumination has been 
overcome in the Federal ‘* Win-do- 
lite’’ sign, and at the same time the 
pleasing effect retained. 

The art glass screen or sign is form 
ed of individual plates made of art 
glass the various pieces of which are 


heavily leaded together, each plate 





END VIEW OF FRAMEWORK 


having one edge grooved and the other 
edge rounded so that when assembled 


in the runners or guides of the frame, 


the edges of adjacent plates make light 
proof or tongued-and-grooved joints. 
Each sectional plate contains a single 
character letter, punctuation mark or 
space 

All sectional plates being inter- 
changeable, the position of extra plates 
hearing different characters permits 
of the reading of the sign being 
changed at will. <A large number of 
words, combinations or announcements 
are thus possible with even an eight 
foot frame and some extra sectional 
plates. 

The frame work of the fixture con 
sists principally of a light but strong- 
lv trussed steel frame, having brass 
bound parallel runners or guides at the 


top and bottom. Electric lamp sock- 
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ets are placed at regular intervals 
along the under side of the top truss 
rod which is used as a conduit for all 
the electric wires. The truss rod is 
fastened with a clamp which permits 
the turning of the rod so that all the 
sockets can be adjusted to any angle. 

The curving of supporting brackets 
well away from the inner face of the 
sign is a most important feature as 
they are thereby removed from the line 
of light. 

The ‘‘Win-do-lite’’ sign occupies 
space not otherwise utilized and is il- 
luminated by light that lights the win- 
dow at no additional cost. The re- 
fleetors being adjustable to any angle 
reflect the light to best advantage up- 
on the window display, the small 
amount of light which escapes through 
the shades being all that is necessary 
to illuminate the sign. These signs 
in various sizes and color designs are 
being manufactured and placed on thi 
market by the Federal Electric Com 
pany, Chicago, Ill. 

- ->-o 
Electrical Hardware. 

Electrical hardware, detail appara 
tus, house goods—these are but three 
of the several names given to all of th 
many small pieces of electrical appa 
ratus used for convenience in modern 
buildings. 

Annuneciators; bells and _ buzzers; 
burglar alarms, with a dozen types of 
springs to fit windows, transoms, doors. 
ete.: heating devices, including chafing 
dishes, pereolators, electrie irons, 
warming pads, curling-iron heaters: 
fire-alarm thermostats; dozens of types 
of lighting fixtures; medical batteries: 
push buttons, in all the different forms 
and finishes, arranged for ringing one 
or many different bells; electric mas 
sage vibrators; watchmen’s registering 
systems; door switches for automati 
eally lighting a lamp when a door is 
opened; convenient lamp holders with 
adjustable cord for taking an electric 
lamp into a closet or other places not 
regularly lighted; washing machines 
vacuum cleaners; sewing-machine mo 
tors; inter-phones, ete. 

To try to list and describe all of 
these is a task which is never com 
pleted, because each day brings a new 
development in this line. However, a 
bulletin entitled ‘‘House Goods’’ has 
recently been issued by the Western 
Electric Company covering the smaller 
sizes of this apparatus. 
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Current Electrical News 























GREAT BRITAIN. 


(Special Correspondence. ) 


LonpoN, Juty 8.—Yet another judicial decision has been given 
meerning the question of municipal wiring and fitting. Follow- 
on the recent case in which it was held that the Leicester 
ration had been acting illegally in wiring consumers’ prem- 
es and selling fittings, comes a case at Canterbury in which the 

expressed even more pronounced views. The Canterbury case 

if greater interest because it occurs in relation to the scheme 
ich was started some years ago under which a company wired 
ises free for electric light, the corporation as the electric sup- 
authority, charging an extra penny (two cents) per kilowatt- 
for electricity, which was paid over to the company. A dif- 
however, in connection with one house, the original 
int of which—who had agreed to pay the extra penny per unit 

id left and the new tenant refused to pay this additional toll, 

the ground that he had not entered into any agreement for the 

mises to be wired. Nevertheless, the corporation continued to 
ply him with energy, and the company sued for its one penny 
unit on this consumption. The Leicester and Canterbury cases 
really splendid examples of contrast. Whereas, on the one 
ind, Leicester Corporation, to justify their action, contended that 
electric lighting acts do confer wiring powers upon the munici- 
ilities, the Canterbury Corporation, in order to avoid paying 
16 extra penny per unit under an agreement, contended that they 
vere not only not entitled to wire premises, but also they were 
ot allowed to pay a contractor for doing it for them. They were 
iecessful in this contention, for the judge has held it to be ultra 
ires to have entered into any agreement for wiring through a con- 
ractor. There are thus two very clear pronouncements that the 
ectric lighting acts do not confer wiring powers upon municipali- 
the result will no doubt be a determined effort to get a 
act through Parliament, to remedy this state of 
irs, at the earliest possible moment. 
The artistic and other gentlemen who have banded themselves 
prevention associations in England are still bestow- 
ing considerable attention upon industrial works. Following on 
the unsuccessful efforts of the London County Council to broaded 
t vowers of prosecution under the public health acts, a deputa- 
tion of smoke abatement and similar societies has waited upon 
he president of the Local Government Board with a view to further 
ition. Like so many other people who have been aiming at 
in this direction for years, the domestic chimney seems to 
out of account as hopeless to legislate for and they are 
oncentrating all their attention upon such undertakings as elec- 
icity works, gas works and so on. Fortunately, the anomaly of 
his attitude was pointed out by the president of the Local Govern- 
ment Board, and the societies have come in for some strong criti- 
isms at the hands cf the technical press which rightly points out 
smoke problem is being solved, to a considerable extent, 
very undertakings which the smoke prevention societies are 
onstantly seeking to harass, by further legislative restrictions. 

The committee which was recentiy formed for the “Protection 

Electrical Interests” in Great Britain, is now actively at work 
large number of matters are under consideration. One of 
important, is the formation of a Parliamentary section, 
formed of members of Parliament, which will watch over the in- 
terests of the electrical industry in the House of Commons. 

Owing to a possible clashing of names, the name of the newly 
formed Institution of Mining Electrical Engineers has been changed 
to the Association of Mining Electrical Engineers, to prevent con- 
fusion with the Institution of Electrical Engineers. The latter, by 
the way, is now settled in its own home on the Thames Embank- 


itv arose, 


passed 





into smoke 


efisi 


1} t } 
i ( 


ind a 


the most 


men 

It is expected that the revised Home Office rules relating to 
the use of electricity in mines will be issued before the end of the 
summer. This revision has been the subject of many questions in 
Parliament and has assumed considerable importance by reason of 
the fact that the committee which has been considering the present 
regulations was formed mainly in response to suggestions from 
certain quarters that electricity should be prohibited in mines. G. 


CONTINENTAL EUROPE. 


(Special Correspondence.) 


Paris, Jury 8.—A new type of electric locomotive is to be 
used on the Bernese Alps electric railroad which passes through 
the Lotschberg tunnel. These locomotives are now being constructed 
in Switzerland and they are designed to run at the maximum 
speed of fifty miles an hour. The weight of the locomotive is 
ninety-four tons, in which the electrical outfit figures for forty-six 





tons. Double bogie mounting is used here, and each of the bogies 
has three axles. A single monophase motor drives all three axles 
by crank coupling, so that it will be seen that this type differs 
considerably from the Simplex locomotives. The motors are of 
the 1,000-horsepower type and have a single reduction gearing with 
countershaft. On the locomotive is a 15,000-420 volt transformer 
for each of the motors. 

There will soon be but few of the light railways or tramways 
in the region of Paris which use steam. One of the tramways 
which it has been decided to change over from the steam system 
is the line which runs from Versailles to Reuil. Within the city, 
there will be but three systems prevailing, seeing that animal 
traction will soon be entirely replaced by the autobus. We have 
left the numerous compressed air lines which will likely continue 
working for a long time to come, and the electric lines on the 
underground conduit or surface contact systems. While there has 
been a great extension in the electric tramways running to the 
suburbs, this has not been the case within the city limits, owing 
to the fact that the trolley is not allowed and for this reason the 
outlay for installing electric lines is very great. 

In Russia there are to be erected light and power stations in 
the localities of Novgorod and Rowno; also at Piatigorsk in the 
Caucasus region. Electric lighting extensions are being promoted 
in Vladivostock and Kiev. Tiflis and Poltara will soon be supplied 
with electric traction lines. Petrol-electric trains will be used on 
the new traction system which is to be built between Hilversum 
and Bussum, Holland. A tramway line is to be installed between 
Gouda and the cities of Utrecht and Rotterdam. 

The International Tramway Union, whose headquarters are at 
Brussels, is taking an active part in organizing the coming tram- 
way and light railroad congress. It will be held at Brussels during 
the exposition, from September 6 to 11. Various excursions will 
be an atiractive feature of the congress. 

One of the leading firms to be engaged in aluminum produc 
tion in Switzerland, is the Aluminum Manufacturing Company, and 


it is now taking measures for increasing the number of plants 
which it controls. It is already operating the works at Neuhausen 
(4,000 horsepower) and Rheinfelden (5,000 horsepower), but the 


new plants which it will erect on the Rhone will be of much larger 
size. No less than 40,000 horsepower will be available at Chippis 
and on an affluent of the Rhone, the Navigance, there can be ob 
tained 20,000 horsepower A. DE C 


EASTERN CANADA. 


(Special Correspondence.) 

OTTAWA, ONnt., Jury 18.—The lease of the Wawaican Falls 
power, on the Mattagami River, in the Cobalt silver mining region, 
has been purchased by the Mines Power Company. This power, 
which is said to be one of the best in the north country, is situated 
on the Matagami River. The nature of the falls is such that de- 


velopment is very easy, and a total of between 6,000 and 7,000 
horsepower can be obtained throughout the entire year. 
At a meeting of the shareholders of the Shawinigan Water 


and Power Company, the directors were authorized to issue, as re- 
quired, additional common stock of the company to the amount 
of $3,000,000. This arrangement will provide all funds necessary to 
cover the work in hand for the extension of the company’s power 
plant at Shawinigan Falls. Que., which extension will ultimately 
double the company’s electrical capacity by adding thereto 75,000 
horsepower, and also cover the expense of acquiring a substantial 
interest in other companies in which it is affiliated. 

Work on the transmission line of the Ontario Hydroelectric 
Commission is nearly completed. All the towers are erected, and 
the wires are strung on the end of the section covering Guelph and 
Dundas, Ont. The fifteen transformer stations, where the power 
will be stepped down for commercial uses, are about ready for the 
turning on of the power. It is likely that the section from Niag- 
ara Falls, via Guelph, Berlin and Stratford, will be finished first. 

It is understood that already sufficient progress has been made 
in the preparation of an inventory of the waterpowers of Canada, 
so far as known, as to warrant their division into two classes: 
those now under public control, and those that have passed into 
private hands, with an addition, in the latter case, of the length of 
term during which private ownership will last. The desire of the 
Dominion conservation commission is to secure for public use, as 
many of the undeveloped water powers as possible, and it will 
probably recommend the government to allow no further grants of 
water powers except upon terms that will permit of the resump- 
tion of such powers by the government upon fair terms. 

The report of the Mexican Light and Power Company for the 
year shows that while the completion of construction work and the 
consequent securing of ample water power is not complete, gross 
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earnings amounted to $3,014,325 gold, as against $2,938,474 in the 
previous yea! To this has been added $60,823, the balance of 
surplus profits carried forward from previous year, making a total 
of $3,075,148 From this has been deducted $648,337, as general 
operating expenses, making the net revenue for the year $2,426,811, 
out of which management, fixed charges and the seven per cent 
preferred dividend have been paid, leaving a surplus of $1,186,527. 
From this surplus one-half of the extraordinary expenditure in con- 
nection with the steam plant has been deducted, and a four-per-cent 
dividend on the common stock has been paid leaving $144,386 to 
be carried forward y 


LIGHTING AND POWER. 
(Special Correspondence) 

BRIDGEWATER, 8S. D An electric light plant is to be in- 
stalled by this city P. 

AURORA, MINN.—Bonds for $10,000 have been voted for an 
electric light plant P. 

BROWNSVILLE, TEX.—This city is to spend $15,000 in im- 
proving its electric light plant P. 

OSSIAN, IA.—-C. Miller & Sons, of Clermont, have been granted 
in electric light franchise here 

DELANO, MINN.—George Florida is considering the establish- 
ment of a small electric light plant. P 

CANTON, KAS.—This city has voted $30,000 in bonds for an 
lectric light and waterworks plant 

OSAGE, OKLA.—The Osage Land and Development Comparty 
will construct an electric light plant 

ILLMO, MO.—-The Illmo Light and Power Company has been 
incorporated with a capital stock of $4,000 P. 

GRANITE FALLS, MINN.—Bonds for $27,000 for the construc- 
tion of a new dam at the powerhouse have been voted. Cc 

FAIRFAX, MO.—The Fairfax Light, Heat and Power Com 


pany has been incorporated with a capital stock of $4,000. P. 
LA CROSSE, WIS.—It is proposed to take a vote in September 
on issuing bonds for $50,000 for a municipal lighting plant. C. 


ENGLAND, ARK.--The Richwood Gin Company is increasing 
its capital stock and proposes to put in an electric light plant. P. 

AURORA, MINN.—The city clerk will advertise for bids on 
transformers, meters and wire to be used in the municipal light- 
ing plant 

ALTUS, OKLA.—The J. W. Maxey Company has been awarded 
the contract to do $25,000 worth of improvement to the electric 
light plant P. 

VIRGINIA, MINN.—The purchase of the light and water plant 
of the Virginia Electric Power and Water Company, by the city, 
is being agitated C. 

BEATRICE, NEB.—The plant of the Beatrice Electric Com 
pany has been sold to E. J. Sullivan, of Omaha, Neb., who will make 
extensive improvements 

PHILADELPHIA, PA.—The Pomeroy Construction Company 
has plans for an addition to the powerhouse of the Girard estate, 
it Twentieth Street and Oregon Avenue. 

FORT WORTH, TEX There have been added to the street 
lighting system of this city 400 tungsten lamps and 250 are lamps 
from the proceeds of the recent $25,000 bond issue for additional 
lighting 

STAPLES, MINN.—F. W. Findsen, city clerk, will receive bids 
up to § p. m., July 26, for the construction of a heating plant as an 
extension to the municipal lighting plant 4 check for ten per 
ent must accompany the bid C. 

BUTTE, MONT.—The Butte Electric and Power Company is 
erecting a three-story building, fireproof, with concrete basement, 
to cost $125,000. Terra cotta will be used in the construction. 
Link & Haire are the architects who drew the plans Cc 

NEENAH, WIS.—It is reported that John I. Beggs, of Mil- 
waukee, will erect a power plant at the Gardner dam to cost 
$1,000,000, and the power will be carried for sixty-five miles over 
1 series of steel towers, to cities in the Fox River valley c. 

MACON, GA.—The Georgia Southern & Florida Railroad has 
iwarded the contract to the Central Georgia Power Company, of 
Macon, to supply electric power for the operation of all machinery 
in its Macon shops The capacity of shops is to be much in- 
creased B 

ATLANTA, GA.—Referee-in-bankruptcy Adams recently con- 
firmed the sale of the property of Carter & Gillespie Electric Com- 
pany, to Gate City Electric Company, Atlanta. Much of the stock 
will be sold and the balance moved to the Gate City Company’s 
warehouse , 

BROWNTOWN, WIS.—O. D. Curtis, village clerk, will receive 
bids up to noon, July 31, for the construction of an electric lighting 
system, consisting of a twenty-horsepower gasoline engine, twelve 
and one-half-kilowatt generator, belts, poles, wire, etc., estimated 
to cost $2,800. C. 

PASADENA, CAL.—Manager C. W. Koiner of the Municipal 
Electric Light Company, made a report to the council, which shows 
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the city plant to be in good shape. During the month of May the 
receipts were $6,505.20, the expenditures $3,474.50, leaving a bal- 
ance of $3,030.70. 

LITTLE ROCK, ARK.—The turbines which have been ordered 
for the new city electric-light plant will be delivered ready for 
installation by October 15. The new building will, at that time. 
be ready for occupancy and the turbines will be put in service in 
the least possible time. 

ATLANTA, GA.—A movement to illuminate a designated route 
along certain streets through the business heart of Atlanta by in 
stalling electric lights every seventy feet is assuming definite 
shape. A canvass is being made among property owners and ten 
ants, many of whom favor the project. B 

COLLINSVILLE, ILL.—The new Collinsville Electric Light 
Company has been incorporated for $100,000 and has taken over 
the assets of the old light company, which is valued at $25,000 
The stockholders of the new company are: W. E. Hadley. L. F. 
Lumaghi, A. W. Crawford, E. B. Hess and J. J. Frey. 

PLACERVILLE, CAL.—H. H. Baker has filed an appropriation 
of 50,000 inches of the waters of the Rubicon River. The wate 
will be diverted at a point on the river about one-fourth of a mile 
below what is locally known as Grasshopper Bar, where electricity 
will be generated for the operation of railroads. \. 


MONTGOMERY, ALA.—The city has signed a contract with 
the Montgomery Light and Water Power Company. under which 
the latter furnishes the necessary electric power for the operation 
of municipal waterworks. <A contract for ten years with the privi 
lege of renewal was given. Gaston Gunter is mayo! 

MARTINS FERRY, O.—The city of Martins Ferry has de 
cided to have a municipal lighting plant and will install a 250 
kilowatt, 2200-volt, three-phase, sixty-cycle, Allis-Chalmers alter- 
nator. When the improvements are completed, Martins Ferry will 
be one of the best lighted cities of its size in the state. 

QUERETARO, MEX.—The Ajuchitlan Mining and Milling Com 
pany is erecting a hydroelectric plant near its mines in the Quere 
taro district. It will provide the mine and reduction mill of the 
company with 400-horsepower. It is expected that the introduction 
of this power will greatly cheapen the mining operations of the 
company. D 

ANOKA, MINN. The water and light commission let the 
contract to the Allis-Chalmers Company, Milwaukee, for a 250-horse 
power compound engine, connected to a 175-kilowatt generator, 
for $12,000, and to R. B. Whitaker & Company, St. Paul, Minn., for 
two 150-horscpower water-tube boilers for $8,292. The commission 
expects to have the new plant in running order by October 1 Cc 

BROCKPORT, N. Y.—At the electric light station a new power- 
house is to be built in place of the old one, which will be demol- 
ished. Everything in the new building will be of the latest design 
in electric lighting and power. The building is to be 20 feet by 57 
feet, containing three large transformers. one for arc lighting, one 
for incandescent light and one for power. It will be ready for use 
by September. 

CARTERSVILLE, GA.—It is reported that the United States 
Government will soon construct a big power dam on Coosa Rive! 
following surveys recently made by government engineers, and that 
it will furnish power to parties who recently bought the property 
and power rights at a receiver’s sale. The plan is to develop 15,000 
horsepower and construct a trolley system from Rome and Carters 
ville and Canton and other points in Georgia. B 

ARCHBOLD, PA.—The Scranton Electric Company has pur 
chased the Household electric light plant in Jermyn. The House 
hold Electric Light Company was a co-operative concern and was 
owned by the citizens of Jermyn and Mayfield. The plant will 
probably be removed and current supplied by the large plant of the 
Scranton Electric Company in Scranton, which furnishes all the 
up-valley towns with a day and night service. 

EAST TILTON, N. H.—The Stone & Webster Engineering Cor 
poration of Boston, which is acting as consulting engineer for the 
Laconia Gas Company, has purchased three 250-kilowatt, 6600-volt, 
three-phase, sixty-cycle alternators from Allis-Chalmers Company 
These will be direct connected to hydraulic turbines and will serve 
as a very important addition to the power supply of the company. 
Each alternator will be independently excited by a twelve-kilowatt 
coupled exciter 

WORCESTER, MASS.—The stockholders of the Worcester 
Electric Light Company met recently and voted to make an appli- 
cation to the gas and electric light commissioners of Massachu- 
setts for authority to issue 2,000 shares of stock in addition to the 
8,000 now in force. The increased capital will bring the value of 
the capitalization up to $1,000,000, as the shares are valued at 
$100 each. The additional money is to be used in constructing and 
fitting up the new plant on Webster Street. 

DENVER, COL.—The Northern Colorado Power Company has 
begun setting its poles along the line of the Denver, Laramie & 
Northwestern Railroad and expects to have its line completed into 
Milliken by September 1. The company is preparing to spend about 
$500,000 in installing new lines in this neighborhood and is prepar- 
ing to supply all towns along the Laramie road with electric light. 
Laterals will be run across the country to farms and ranches and 
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electric current will be supplied both for lights and for general 
farm power purposes. 

INDEPENDENCE, MO.—The city council of Independence has 
decided to issue $15,000 in general revenue bonds to be used in 
making betterments at the city’s municipal electric light plant. 
This proposition does not have to be submitted to a vote of the 
people in a bond election. Of this amount, $9,000 will be expended 
in the purchase of a turbine engine, and the other $6,000 in an 
addition to the powerhouse and the street lighting system. * 

CLEVELAND, TENN.—Through a recent real estate deal J. 
\W. Adams and associates, of Chattanooga, become the owners of 
the Cleveland electric light plant, the consideration being $25,000. 
The deal is effective August 1. The same company that has pur- 
chased this plant is making preparations to build an immense 
power plant on the Acoll River, near Parksville, Polk County. They 
have also made surveys for an electric line between Old Fort via 
Cleveland to Chattanooga. Their purchase of the electric light 
plant is taken to mean beyond a doubt the final consummation of 
their plans to build the interurban line. 

SAN JOSE, CAL.—The Sierra and San Francisco Power Com- 
pany, which is supplying power for the operation of the United 
Railroad in San Francisco, has authorized the issuance of $6,500,- 
000 of first-mortgage five per cent bonds for the purpose of enlarg- 
ing its plant and so extending its facilities that it may be enabled 


to supply intending purchasers with all the power required. The 
bonds are dated August 1, 1909, and are due August 1, 1949. The 


interest is payable semi-annually. With its several power plants 
the company already generates about 50,000 kilowatts and this may 
later be increased to 90,000 horsepower. 

CHANUTE, KAN.—The Ash Grove Lime and Portland Cement 
Company, which has a cement plant here and several lime plants 
in Missouri, is increasing the capacity of its powerhouse. When 
the plant was built the company installed four Allis-Chalmers 
twenty-two by forty-two simple engines. It has recently ordered a 
forty-six by forty-two low-pressure engine from the same builders, 
which will serve as a low-pressure side of a cross compound engine 
of which one of the old engines will serve as the high-pressure side. 
The new low-pressure engine will be supplied with a rope drive- 
wheel, duplicate of the one now on high-pressure engine in order to 
transmit the additional power generated. 

SHERBROOKE, CAN.—The Bishop Construction Company, 
which was awarded the contract for the dam and powerhouse of 
the Sherbrooke Railway and Power Company, has commenced 
work here. The three powers owned by the company are located 
in the center of the city and aggregate a total head of fifty-five 


feet. The present plan of operations contemplates the development 
of these powers at one site. A concrete dam will be erected and 
the water carried by a flume below the bridge on Commercial 


Street, where the new powerhouse is being erected. The contract 
for new rails has already been let and the work of reconstructing 
and extending the street railway will soon be in full progress. 

EL PASO, TEX.—The Southwestern Portland Cement Company 
has recently ordered an eight-inch centrifugal pump direct con- 
nected to an induction motor from Allis-Chalmers Company. The 
installation of this set will be particularly interesting because of 
iocal conditions. Power will be transmitted to the motor which 
will be controlled from the plant about one and one-half miles from 
the location of the motor. Current is generated at 480 volts and 
stepped up to 2,200 volts for transmission over an existing line. The 
motor will operate at about 2,100 volts. The pump will deliver 
about 2,000 gallons per minute, against a total head of eighty feet, 
to a reservoir which supplies the plant. A ten-inch riveted steel 
pipe connects the pump to the reservoir. 

GEORGETOWN, CAL.—The powerhouse of the Horseshoe Bar 
Electric Company at Horseshoe Bend on the middle fork of the 
American River, five miles east of this town, has been completed 
and the power turned into the distributing lines. The completion 
of this powerhouse means that power and light will be furnished to 
some of the towns and several mines of the county hitherto with 
out power. S. W. Collins and several other citizens of this town 
are planning to build a line to Georgetown for the purpose of fur- 
nishing light and power to the residents. This line may be extended 
to Greenwood and the Garden Valley district, where many valuable 
mining properties are awaiting power for their development. It is 
expected that in the near future the Horseshoe Bar Electric Com- 
pany will be supplying power to several mines on both sides of 
the middle fork. 

KANSAS CITY, KAN.—A resolution to ascertain the probable 
cost to the city of acquiring an electric light plant and the feasi- 
bility of operating this plant as a municipal enterprise has been 
passed by the Kansas City (Kan.) commissioners. The electric 
lights now being used on the Kansas City (Kan.) streets for some 
time have been furnished by the Kansas City Consolidated Electric 
Light and Power Company. At the present time there is no money 
in the light fund of the city to compensate the company for the use 
of the are lights and any agreement by the city authorities to pay 
at some future time would be a violation of the Kansas commission 
form of government law which prohibits the officials of a munici- 
pality from incurring an indebtedness where there is no available 
money to liquidate it. 
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ELECTRIC RAILWAYS. 


(Special Correspondence. ) 
IOWA CITY, IA.—The Iowa City Electric Railway 


Company is 
about to commence the construction of four miles of road. oS 


DOVER, DEL.—The Cincinnati and Pittsburg Electric Railway 
Company has been incorporated here to build, own, operate and 
maintain electric and steam railways outside the state of Dela- 


ware. The capital at the outset is $1,000,000. 
UNIONVILLE, TENN.—A line for an electric road is being 
surveyed from Franklin to Shelbyville, by way of this place. It is 


an extension of the Nashville & Franklin road, and if built to Shel- 
byville will probably be extended to Fayetteville. 

GALESBURG, ILL.—Announcement has been made that before 
the end of October electric cars will be running between Galesburg 
and Alexis on the Galesburg-Rock Island road. It is said that the 
roadbed and equipment will be among the best in Illinois. 

VILLISCA, IA.—Grading work was recently commenced on the 
Atlantic, Northern & Southern electric railroad and it is expected 
that it will be pushed to completion. The start of work on this line 
is largely due to the efforts of Messrs. Rattenborg, Ross and Judd 

MINNEAPOLIS, MINN.—The Electric Short line, of which Ear} 
D. Luce is president, received its first consignment of rails and ex- 
pects to have cars running by the end of August. Waiting rooms 


will be built at Sixth Avenue N. and at the end of the Western 

Avenue lines. +d 
AKRON, O.—Inside of a year the Northern Ohio Traction and 

Light Company will erect a $2,000,000 powerhouse in this city. 


This step is made necessary by the growth of the system, to which 
big branches have been added in the last few vears, by purchase 
and by construction. 

PORTLAND, ORE.—The Coos Bay Rapid Transit Company has 
completed nearly all the preliminary work on ihe five and one-half 


miles of electric line between North Bend and Marshfield. The 
company is incorporated for $1,000,000, of which two-thirds has 
already been subscribed. 

ABERDEEN, S. D.—The Aberdeen Street Car Company has 
closed a contract with the General Electric Company for two 
motor-generator sets with switchboard controlling devices. The 


equipment will be shipped early in September and will be installed 
before the end of the month. 

VINCENNES, IND.—The Federal Construction Company has 
been organized here, with $25,000 capital stock, to build interurban 


railroads. The incorporators are: Charles F. Knowlton, of Vin- 
cennes, James M. Momemy, of St. Louis, and A. M. Yelton and 
LeRoy M. Wade, of Vincennes. 

OKLAHOMA CITY, OKLA.—An interurban electric line con 


necting St. Louis with Oklahoma City, Okla., is projected by the 
McKenna Construction Company, of Oklahoma City. The new com- 
pany has secured water rights for a power plant at Ada, Okla., 


and will equip the line with modern sleeper coaches. A lower 
nassenger rate than that of steam roads will be charged. 
ATLANTA, GA.—Within a short time active work will begin 


on the lines of the Atlanta and Carolina Railway, an interurban 
electric line which, in addition to eight miles of track in this city 
will build a line direct to Augusta by way of Athens, also a branch 
line to College Park, a suburb of Atlanta. Capt. James W. English. 
of Atlanta, is president of the company, which is capitalized at 
$6,000,000. 

YOUNGSTOWN, O.—A syndicate of Pittsburg and Chicago cap 
italists has been formed to finance the proposed electric line be- 
tween Akron and this city and the road now seems assured. The 
route will include the towrs of Tallmadge, Brimfield, Rootsiown, 
Edinburg, Palmyra, Diamond, Milton, North Jackson, West Austin 
burg. The surveys for the road will be made at once and the work 
of construction will be started soon. 

HANFORD, CAL.—Articles of incorporaiion have been filed for 
a company which is to operate electric railways in Kings County 
The company is incorporated for $500,000 for a term of fifty years 
According to the present plans the road will start in Hanford and 
run thence through Grangeville to Hardwick and the Summit Lake 
country, with a branch to Laton. Returning the cars will 
through LeMoore, probably Armona and back to Hanford. 

GOLDEN, COL.—Track laying was commenced a short time 
ago on a new branch of the Denver and Intermountain Electric 


pass 


Line. It connects with the main line at Wyman, two miles south 
of Golden, and extends to several clay mines south and west of 
the city. The Morrison and Green Mountain coal mines also will 


be able to ship their products with convenience over the new line, 
which it is contemplated will eventually be extended to the town 
of Morrison. 

OAKLAND, CAL.—The Peninsula Railway Company, an allied 
corporation of the Southern Pacific, which recently received a street 
railway franchise from the city council, recently began its work 
under that instrument. Under its franchise the Peninsula Railway 
Company proposes to operate an electric line over a loop running 
from the Fourteenth and Franklin Street depot to the Sixteenth 
Street depot of the Southern Pacific. The lines are to run over 
Twentieth and Eighteenth Streets. 


WATERLOO. IOWA.—The Waterloo, Cedar Falls & Northern 
Railroad Company will build through Dike to Grundy Center, a 
listance of twenty-one miles. The company let the contract for 
the erection of its power house to Jas. Maine & Sons. It will be 

4 by 1282 feet. with thirty-foot walls, constructed of concrete, 
teel and brick Four steam turbine engines, each of 8,000 horse- 
ower, with 6,000-kilowatt dynamos attached, will be installed, to- 
vether with a steel traveling crane. Cost $500,000. & 

GUTHRIE, OKLA The Oklahoma City and Suburban Railway, 
ot which W. A. Haller is president, has filed with the secretary of 
state a mortgage for $40,000 in favor of the Mississippi Valley Trust 
Company of St. Louis, on the new lines which it is preparing to 
jwuild in and around Oklahoma City. The mortgage covers the line 


om Britton to Edmond, seven miles; from Oklahoma City to 
Moore, seven miles: one southwest from Oklahoma City through 
he packing house district and extensions both east and west. 
GULER, WASH \ proposition was made at a recent town 
eting to build an electric railway from White Salmon, by way 
rrout Lake, crossing the hills east of here, stopping at Glen 
ood, the plateau country, Snowden and Bristol, and the terminus 
» be White Salmon This would make a loop that would place 
he entire White Salmon Valley on both sides of the White Salmon 
Rive in touch with the ailway that would tend to increase the 
hipping facilitic of the entire country contiguous to the road. 
he Trout Lake people favor the road 
PORTLAND Mik The \roostool Valley Railroad between 
Washburn and Presque Isle was completed and put in operation 
Tul The equipment at present consists of one electric locomo- 
iy imilar to tho ised on the Bangor and Aroostook Railroad 
und number of trailer Power will be supplied from the hydro- 
electric plant at Aroostook Falls. The present officers of the com- 
iny are A. R. Gould esident; H. N. Crandall, treasurer; H. M 
Hea \ugusta), clerk: C. F. Daggett, Esq.. A. E. Irving, A. R 
(;ould, of Presque Isle, | \l. Hines, of Washburn, W. B. Gould, of 
gor, director ( K. Howard, superintendent 
CHELSEA, MASS.—It is reported that work will be completed 
m the Boston & Eastern Railroad Tunnel within six months, and 
he first step taken in revolutionizing the suburban traffic. When 
“completed the road will carry passengers between Boston, Chelsea, 
Kevere, Lynn, Peabod Danvers and Salem, at a speed of sixty 
iles an hour No grade crossings of any kind will be located on 
the line Most of the way the line will run overhead or in tunnels 
rhe road will be laid with ninety-pound rails and will maintain a 
on system It will be double track all the way, and additional 
acks will be added when necessary Each car will be equipped 
our motors apiece, and all cars will be run in trains. Eleven 
ion dollars is the stimated cost of the undertaking. and two 
one-half s the time of construction 
TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 
REDFIELD, S. D.—The Redfield Mutual Telepnone and Switch 
\ssociation has been incorporated Cc 
KERKHOVEN MINN The Kerkhoven-Louriston Telephone 
(Company has been incorporated with a capital of $5,000 P 
RUGBY, N. D.—The county board granted a franchise to the 
iniata Telephone Company to construct and maintain telephone 
lines Cc 
NORDHEIM, TEX The Eureka Telephone Company has in 
alled a telephone exchange at this place and is rapidly extending 
its system D. 
MAQUOKETA, LOWA Che Washington Farmers’ Mutual Tel 
ephone Company has been incorporated by E. W Burnett, W. E 
Roe and others, with a capital of $2,000 S. 
rYLER, TEX.—The Banner Telephone Company has decided 
o extend its telephone system from this place to neighboring towns 
ind villages and to make extensive improvements of its system with 
in the city H. E. Sciver f St. Joseph, Mo., has been placed in 


‘harge of the work D 

MARATHON, TEX \ telephone line is being erected between 
Marathon and Terlingua, a distance of ninety miles, by the Chisos 
Mining Company, whose mines are situated at that place. The poles 
for the line are laid to Dog Canyon. The stringing of the wires will 
D 





vegin within a short time 

LITTLE ROCK, ARK.—The Lake View Telephone Company, of 
Helena, Philips County, has incorporated with a capital stock of 
$10,000, all of which has been subscribed. The company will engage 
in a general telephone business at Helena. The incorporators are: 
S. Straub, E. M. Allen and others 

LEWISTON, IDA.—Announcement is made by Ray Johnson, 
district manager for the Pacific States Telephone Company, that 
$25,000, available at once, has been appropriated by the company 
for enlarging and improving the system in Lewiston and Clarkston, 
Wash., and that the work will begin soon. 

HARTFORD, CONN.-—The Bolton & Coventry Telephone Com- 
pany has filed a certificate of incorporation. The concern has a 
capital stock of $2,000 and it will construct and operate a rural 
telephone line. The incorporators are John Cairnes, of Manchester, 
Myron W. Main, of Bolton, and Robert W. Pitkin, of Coventry 
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PLEASANTON, TEX.—The Bexar-Atascosa Telephone Company 
has been organized at this place with a capital stock of $3,000 for 
the purpose of erecting a telephone system between Pleasanton and 
San Antonio. The company is composed of Pleasanton business men 
and others living along the proposed line, which will pass through 
Atascosa and Bexar Counties. 

DENVER, PA.—The Intercourse Bell Telephone Company has 
installed a number of new telephones recently. It is quite certain 
that the capital stock of the company will be increased in order to 
extend the lines to Bareville, New Holland, Blue Ball and a num- 
ber of other towns desirous of good telephone service. John M 
Beam is president of the company. 

SWEETWATER, WASH.— ‘The Webb Ridge Telephone Com- 
pany, an independent concern was recently organized to construct 
a rural line from Sweetwater, where it will connect with the Nez 
Perce Independent Telephone Company’s lines into the Craig Moun- 
tain country to Snow, Idaho. The following officers were elected: 
J. A. Ferris, president; Grover C. Pennell, secretary-treasurer, and 
E. S. Kissinger and E. Perris, directors. The line, which be twenty- 
five miles in length will accommodate eighteen families 

MEXICO CITY, MEX.—The Mexican Telephone and Telegraph 
Company is installing a new central station in this city which will 
double the central battery service of Mexico City. The new office 
will be of the same capacity as the old one, which has handled the 
telephone business for about three years. The erection of a new 
central station has been made necessary by the greatly increased 
demand for telephone service in the western parts of the city, and 
especially in the districts occupied by Americans. It is stated that 
the new office will be placed in operation by January 1, 1911 D 


ELECTRICAL SECURITIES. 


That the stock market closed the week with slightly increased 
prices may be credited chiefly to the unusually good bank state- 
ment. This statement showed $16,000,000 in surplus reserves, and 
while a favorable statement was expected, this large gain was 
something of a surprise. General business shows improvement 
The dry goods trade reports largely increased sales, and there is 
improvements in’steel and iron. The attempt to lower prices through 
the entire market, by spreading false reports of trouble with Ger 
many over Nicaragua resulted in little damage except to those 
who tried to take undue advantage of the rumors. 

The National Carbon Company's earnings for six months end 
ing July 31, will be at the rate of nearly twelve per cent on the 
common, 

The earnings of the Chicago Railways Company for the first 
twelve days in July increased nearly fifteen per cent. 

The El Paso Electric Railway has applied to the State of Texas 
for permission to increase its capital stock from $1,500,000 to 
$2.500.000 

The Charleston (S. C.) Consolidated Railroad, Gas and Elec 
tric Company has been given the right to increase its capital stock 
from $1,500,000 to $2,000,000, by the issue of $500,000 in preferred 
stock 

\{n officer of the American Light and Traction Company says 
that net earnings for June will show about $40,000 increase over 
last year. This will be at the rate of eighteen per cent, and will 
bring the rate of increase for the first six months of the year up to 
over sixteen per cent. The American Light and Traction Company 
is earning a surplus for its $9,613,300 common stock equivalent to 
twenty-seven per cent for the year. 

Metropolitan Elevated’s June traffic averaged 158,000 passen 
gers daily, or an increase of 10,000, while the July increase has 
been fifty per cent more. A director intimated that an increase in 
both payable August 13. 

Michigan State Telephone Company; regular quarterly dividend 
of one and one-quarter on its preferred stock and a quarterly divi- 
dend of one and three-quarters on its common stock. 

Milwaukee Electric Railway and Light Company; regular divi- 
dend of one and one-half per cent on the preferred, payable August 
1 to stock of record July 20. 

Montreal Street Railway: quarterly dividend of two and one- 
half per cent, payable August 1. 

Public Service Investment; quarterly common dividend of one 
and one-quarter per cent; preferred dividend of one and one-half 
per cent, both payable August 1. 

Quincy Gas, Electric and Heating Company, one per cent. pay 
able July 23. 

Sayer Electric Company; regular quarterly six per cent, pay 
able July 15 to holders of record June 30. 

Southern California Edison; preferred quarterly dividend of one 
and one-quarter per cent, payable July 15 


the preferred dividend, recently resumed, will be considered before 
long unless the merger scheme materializes. Other elevated roads 
and the surface lines report fair to good increases in this summer's 
business. 
DIVIDENDS. 

American District Telegraph of New Jersey; quarterly divideni 
of one per cent, payable July 28. 

American Gas and Electric Company; regular quarterly divi- 
dend of one and one-half per cent on the preferred, payable August 
1 to stock of record July 21. 
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Binghamton Light, Heat and Power; regular quarterly six per 
cent, payable July 15 to holders of record June 30; also a regular 
quarterly three per cent on common stock, payable to holders of 
ecord June 30. 

Columbus Railway; preferred quarterly 
yne-quarter per cent, payable August 1. 

Commonwealth Edison; quarterly dividend of one and one-half 
ver cent, payable August 1. 

Electric Bond and Shore Company; quarterly common dividend 

two per cent, payable July 15; quarterly preferred dividend of 
me and one-quarter per cent, payable August 1. 

Grand Rapids Railway Company: regular quarterly one and 
hree-quarters per cent on preferred, payable August 1 to stock of 
ecord July 15 

Havana Electric Company: common dividend of one and one- 
per cent, and preferred dividend of one and one-half per cent. 


dividend of one and 
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PERSONAL MENTION. 

F. C. RANDALL, who has acted as general superintendent of 
he Galveston Electric Company for a number of years, recently 
Mr. Randall's successor has not yet been appointed. 

CLARENCE H. MACKAY, accompanied by his wife, sailed 
for Europe, July 19, on the Kronprinzessen Cecilie. It is their in- 
ention to motor through the Black Forest and Holland, returning 
in about six weeks. 

OSCAR T. CROSBY, of Warrenton, Va., was elected president 

of the Wilmington and Philadelphia Traction Company, which is 
the result of a recent merger of electric lighting and trolley inter- 
between Washington and Darby, Pa. 
JOHN J. CHISHOLM, who was formerly chief engineer of the 
Waterside station of the New York Edison Company recently re- 
signed his position there. He is now associated with the Westing 
house Electric and Manufacturing Company. 

C. T. WILKINSON, of the power and mining department of 
the General Electric Company, has left this country for a trip of 
several months to England and France. Mr. Wilkinson will inves- 
tigate the high-tension power lines in those countries. 

C. I. BURKHOLDER was elected president of the Greenville- 
Carolina Power Company at a recent meeting of the board of 
directors. Mr. Burkholder is an officer in the Southern Power 
Company, which recently purchased the Greenville-Carolina Power 
Company. 

JOHN REED, who for the past three years has been manager 
of the Home Telephone Company, of Weston, O., has accepted a 
similar position with the Wood County Telephone Company at 
His place will be filled by W. F. Vantassel, 


resigned 


ests 


North Baltimore, O 
of Roanoke, Va. 
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SIR J. J. THOMSON, the eminent Cambridge (Eng.) Univer- 
sity professor of physics, has been elected president of the Junior 
Institution of Engineers, of London, Eng., in succession to Sir 
Henry J. Oram. 


CHARLES M. COOK, for many years manager of the Laporte 
Gas Light Company, of Laporte, Ind., has been made manager of 
the Laporte Electric Company also. The two companies however, 
will be conducted separately, though the Childs-Hulswit syndicate 
of Michigan controls both properties. Mr. Cook succeeds J. H 
Harding, who recently sold his holdings to the syndicate. 

FRANK JAYNES, general superintendent of the Pacific divis 
ion of the Western Union Telegraph Company at San Francisco, 
Cal., retired on July 15, after forty-nine years of active service. He 
will, however, remain with the company under the title of special 
agent. C. H. Gaynt, who for several years has been the assistant 
superintendent and manager of the telegraph office of the Santa 
Fe Railroad Company at Topeka, Kansas, will succeed Mr. Jaynes. 

HENRY B. OTIS has severed his connection with the Sani 
tary District and has entered the firm of Charles G. Rush & Com 
pany, electrical engineers and contractors, with headquarters in 
Chicago, where he will devote his attention to the power apparatus 
department. Mr. Otis has been identified with the electrical in- 
dustry in Chicago since 1899, when he started in the dynamo test 
ing room of the Western Electric Company. He left them in 1905 
to become Chicago manager of the Cutter Company of Philadelphia 
and recently went with the Sanitary District. The best wishes ol 
his large acquaintance in the electrical industry go to Mr. Otis 
in his new undertaking 

J. F. JONES has been appointed by the Wagner Electric Manu- 
facturing Company of Saint Louis to open an office for them at 
Birmingham, Ala., and the Woodward Building in that city has been 


selected as the home for this new office. Mr. Jones. who is a 
Southerner, was born in Gainesville, Ala. He graduated in 1901 
from the Alabama Polytechnic Institution, and then entered the 


through the 
becoming a 
left Schenec 


employ of the General Electric Company, progressing 
testing department, inspection department, and finally 
specialist in transformer sales. In 1905 Mr. Jones 

tady to become transformer sales engineer for the Fort Wayne 
Electric Works. In February, 1909, he resigned from the Fort 
Wayne Electric Works and joined the home office force of the 
Wagner Electric Manufacturing Company at Saint Louis. Demon 
strating his efficiency with the Wagner Company and because ot 
his large circle of friends in and about Birmingham, he has been 
placed in charge of the new Birmingham office as above outlined 


SYLVESTER S. HOWELL has become associated with Paul M 
Chamberlain, engineer, Marquette Building, Chicago, forming a firm 
which, under the name of Chamberlain & Howell, will carry on the 
designing and consulting engineering praciice established by M1 
Chamberlain Mr. Howell’s many friends will welcome this move 
as giving wider latitude for his talents and varied experience. Mr 
Howell received his collegiate education at the lowa State College, 
and since 1887 has given his attention to engineering matters. His 
experience involves work with a number of firms, among which are 
the following: The old Thomson-Houston Company, in installation: 
the Westinghouse Electric and Manufacturing Company in its great 
installation at the World’s Fair in Chicago; the Standard Oil Com 
pany of Indiana in electric lighting plant installations: the Patton 
Motor Company; the Green Fuel Economizer Company: the Holtzer 
Cabot Electric Company: the Carbolite Gas and Iron Company of 
Hammond; the Calumet Portland Cement Company of Chicago: the 
American Blower Company, and several other well-known concerns 

L. R. POMEROY has been appointed chief engineer of the rail 
way and industrial division of J. G. White & Company, Incorporated 
with headquarters in New York city. Mr. Pomeroy has for a long 
time been considered an authority on railway shop equipment, 
operation and construction, and is peculiarly adapted both by nature 
and training for his new work. From 1874 to 1880 he was engaged 
in commercial business, special auditing, drafting and designing of 
cars and locomotives. From 1880 to 1886 he was secretary and 
treasurer of the Suburban Rapid Transit Company of New York 
For four years following this, he was a special representative of 
the Carnegie Steel Company, introducing basic boiler steel for loco- 
motives and special forgings for railways. For nine years he was 
engaged in the same work with the Cambria Steel Company and 
the Latrobe Steel Company, jointly. This assignment involved 
metallurgical engineering and experimental research to adapt spe- 
cial steels for railway axles, crank pins and piston rods. From 1899 
to 1902 he was assistant general manager of the Schenectady Loco- 
motive Works. For six years following this he was a special repre- 
sentative in the railway field for the General Electric Company. 
this work covering the electrification of steam roads, railway shops, 
and the general application of electricity for all railway purposes. 
For the past two years he has been assistant to the president of 
the Safety Car Heating and Lighting Company. In these lines of 
work he has devoted a large portion of his time to consulting work 
in the special field of railway shops, machine tool operation and the 
adaption of tools to the work, with special reference to sequence of 
operation and general efficiency and his special attainments and 
experience form a valuable addition to the J. G. White & Com- 
pany organization. 
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J. C. MURRAY, sales engineer for the Kellogg Switchboard and 
Supply Company, has left on a six months’ business extension trip 
in South America Mr. Murray expects 
to visit Kellogg Company customers, 
and friends in all the more im- 
ortant cities, stopping at Bahia, Rio de 
Janiero, Sao, Paulo, Montevideo, Buenos 
\vres, Santiago, Lima and other 
cities Mr. Murray is a practical tele- 
phone man of long experience and is at 
the service of operating companies for 
information, specification, etc. This trip 
will widen the already favorable opinion 
in which Kellogg telephones and switch- | J 
boards are held in South America, as a 
result of their unequalled service record 
in actual operating. Mr. Murray has with 
him complete apparatus, samples and literature, including the 
Kellogg Company Spanish bulletin, which describes in Spanish and 
illustrates clearly the various types of apparatus. He will push the 
ale of Kellogg railroad telephones and despatching systems, min 
ing telephones and special equipment 


OBITUARY. 


ALOIS WIRSCHING, the 


rents 


Colon 


J. C. MURRAY 


inventor of the stock-quotation tele- 


raph ticker, who also installed the present fire alarm system in 
\ianhattan, died July 14, in his seventy-ninth year at his home, 188 
South Eighth Street, Williamsburg, N. Y. He was born in Vienna, 
\ustria, and came to America when he was seventeen years old 
He was a charter member of the Canarsie Yacht Club and built 
he first racing catboat to sail in Jamaica Bay. 

E. H. LINCOLN, until recently assistant general manager of 


he Philadelphia Rapid Transit Company, was instantly killed while 
Washington train at the West Philadelphia 
tation of the Pennsylvania Railroad, July 11. Mr. Lincoln resigned 
is position with the street railway company to become associated 
with the Goldschmidt-Pherim Company, metal manufacturers, of 
New York He was one of the original promoters of the Pay-With- 
n Car Company and at the time of his death was vice-president of 
the Electric Service Supplies Company of Philadelphia. 

DR. MIHRAN K. KASSABIAN, one of the best known X-ray 
specialists in the United States, died recently at a hospital in Phil- 


ittempting to board a 


adelphia from skin cancer contracted from burns received during 
many years of practice with Roentgen rays. Dr. Kassabian was 
born in Asia Minor in 1868. He was graduated from the Missionary 


Athens, and in 1894 he came to this country. He entered 
he Medico-Chirurgical Medical College and was graduated from that 
institution in 1898 In 1907 Dr. Kassabian published a book on 
lectro-therapeutics, which has been a standard work. 

ROBERT IRWIN 
worked more 


. , 
School of 


eighty-seven vears, for whom Andrew 
than half a ceniury ago as a telegraph mes- 
died Saturday, July 9,in Pittsburg. Mr. Irwin encouraged 


ized 
( arnesit 


senzer bo 


voung Carnegie and directed his ideas into the channel of better- 
ing his position by learning telegraphy Mr. Irwin was born in 
County Monaghan, Ireland, and served five vears in the constabu- 
lary before coming to the United States He settled in Pittsburg 
ixtvy years ago, and was the first chief of police of Allegheny City 
He then worked for the Pennsylvania Railroad and later served as 
police lieutenant 

JOHN DENISON EVARTS DUNCAN died at Ann Arbor, Mich., 


nm July 13, at the home of his mother, Mrs. Martha Duncan. Mr 


Duncan had been continuously associated with Sanderson & Porter, 
ngineers and contractors, since February, 1901, and had acted as 
nanaging engineer of their New York office for the last six years 
He was born at Union Falls, Clinton County, N. Y., in July, 1871. 
ind, with his parents, moved to Ann Arbor, in 1879. He attended 
the high school at Ann Arbor, then entered the University of Michi- 
in and was graduated from the School of Engineering in 1893 
The following year was spent in post-graduate work at Cornell 
University. from which he received the Master’s Degree in 1894 
From 1894 to 1896 Mr. Duncan was employed by the Terre Haute 


Street Railway 


Manufacturing 
Electric Manu- 


Electric 
Stanley 


and the Stanley 
On leaving the 


Compan) 
Pittsfield, Ma 


(‘ompany, ot 


icturing Company, Mr. Duncan successively held engineering posi- 
tions with the Metropolitan Street Railway Company; Western 
Electric Company; New York Telephone Company: Westinghouse, 
Church. Kerr & Company; and Consolidated Railway Electric Light- 
ng & Equipment Compan On his return from a trip to Alaska 
on engineering work connected with a mining enterprise, Mr. Dun 
in entered the employ of Sanderson & Porter, New York city 
While directing the engineering work of this firm, Mr. Duncan had 
een in responsible charge of the design and execution of many 


irge and diversified engineering projects and had well earned the 
high esteem and confidence of his employers, associates and friends 
n engineering and business circles. Mr. Duncan was a life member 
f the American Society of Mechanical Engineers, a member of the 
\merican Institute of Electrical Engineers, the Brooklyn Engineers’ 


Club, the Engineers’ Club of New York, the Machinery Club of the 
City of New York, the Masons, the Michigan Club of New York, the 
University of Michigan Club, and the Cornell University Club. In 
1901, Mr. Dunean married Miss Lena Hill, of Lyons, N. Y., who, 
with his mother and two brothers, survives him. 
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LEGAL NOTES. 

MUST BE HAD FOR THE SAFETY OF 
CHILDREN.—After quoting from decisions of courts in the various 
parts of the country, the supreme court of Vermont says, in 
Wetherby vs. Twin State Gas and Electric Company, 75 Atl., R. 8, 
that they indicate with substantial unanimity, either affirmatively 
or negatively, either by inclusion or exclusion, a rule at once 
just, humane, and practical, resulting from the application of long- 
settled principles to the now existing necessity for the distribution 
and use of the dangerous substance, electricity. The business of 
transmitting electricity, while indispensable to society, must be 
conducted with a high regard for the safety of the public, and the 
thoughtlessness, inexperience, lack of judgment, and misjudgment 
of children of tender years must be taken into account; but the 
courts cannot make electric companies insurers of the safety of 
children, more than others, nor require of such companies in the 
circumstances of their business, a degree of care, prudence, and 
foresight beyond that which it is given to careful and prudent men 
to have and exercise in such or like circumstances. 

BULLETINING OF TRAINS BY USE OF TELEPHONE AP.- 
PROVED.—The supreme court of Oklahoma holds, in St. Louis & 
San Francisco Railroad Company vs. Newell, 106 Pac. R. 818, that 
an order of the corporation commission, requiring a railroad to 
install telegraph service at one of its stations for the sole purpose 
of bulletining its passenger trains, made without any findings of 
fact or evidence as to the extent of the passenger traffic at said 
station, or the amount or approximate amount of the receipts there- 
from, was error, where it was shown that such additional service 
would require an increase in the expense of the company for 
maintenance of the station of from 75 to 100 per cent. But, the 
company being willing to bulletin its trains if it could do so with- 
out incurring the great expense necessarily incident to telegraphic 
service, and suggesting that it would not object to the order if it 
required only that it bulletin its trains, whether by telegraph or 
telephone, the court says that if the company can bulletin its trains 
by the use of the telephone as effectively as by the use of the 
telegraph, and can do so at a less expense, no good reason appears 
why it should not be permitted to use that method. The thing 
primarily desired is information to the public as to the arrival of 
the trains. If this can be as effectually accomplished by a method 
cheaper than the one proposed in the order, and the difference in 
expense of such method will enable it to be done without imposing 
any unreasonable and unjust burden upon the company, or upon 
the general patronizing public, who in the end must pay the ex- 
penses of operating the railway, the order should be made for such 
service by such cheaper means. 


PROPOSALS. 

POSTOFFICE, WOBURN, MASS.—The office of the Supervising 
Architect, Washington, D. C., will receive bids until August 9, for 
the construction, complete, (including plumbing, gas fitting, heat- 
ing apparatus, electric conduits and wiring of the United States 
Post Office at Woburn, Mass., in accordance with drawings and 
specifications, copies of which may be obtained from the custodian 
of site at Woburn, Mass., or at the Supervising Architect's office 

POST OFFICE, CARBONDALE, PA.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
August 22 for the construction (including plumbing, piping, 
heating apparatus, electric conduits and wiring), of the United 
States Post Office at Carbondale, Pa., in accordance with drawings 
and specifications, copies of which may be obtained from the cus- 
todian of sire at Carbondale, Pa., or at the Supervising Architect’s 
office 

POST OFFICE, PONTIAC, MICH.—The office of the supervis 
ing architect, Washington, D. C., will receive sealed bids until Aug- 
ust 18 for the construction complete (including plumbing, gas pip- 
ing, heating apparatus and electric conduits and wiring) of the 
United States post office at Pontiac, Mich., in accordance with the 
drawings and specifications, copies of which may be obtained from 
the custodian of site at Pontiac, Mich., or at the supervising archi 
tect’s office 

POST 


WHAT REGARD 


gas 


OFFICE, PALESTINE, TEX.—The office of the Su- 


pervising Architect, Washington, D. C., will receive bids until 
August 19, for the construction, complete, (including plumbing. 
gas piping, heating apparatus, electric conduits and wiring). of 


the United States Post Office at Palestine, Texas, in accordance 
with drawings and specifications, copies of which may be obtained 
from the custodian of site at Palestine, Tex., or at the Supervising 
Architect's office 


NEW INCORPORATIONS. 


DUNKIRK, N. Y.—The Dunkirk Electrical Manufacturing Com- 
pany has been incorporated with a capital of $100,000 to manufac- 
ture and deal in electrical fixtures, etc. The incorporators are A 
W. Cummings, H. T. Litchfield and O. B. Mulholland, of Dunkirk. 

ALBANY, GA The Albany Electrical Supply Company has 
been incorporated by L. Lewenstein, S. Forkas and R. Lewenstein, 
with a capital of $2,500. This company, which is a re-organization 
of the Albany Engineering Company will handle wholesale electrical 
supplies and will equip buildings etc. 




















NEW PUBLICATIONS. 

\PPLICATIONS INDUSTRIELLE DE L’ELECTRICITE.—In this 
book. by L. Creplet, are presented the lectures which were delivered 
- him in 1907 before the Association of Engineers of the School of 
The author does not go deeply into the purely mathematical 
side of the question, but explains the electrical phenomena by 
likening them to familiar facts. The book is intended not Only for 
engineers who possess special knowledge of electricity, but to all 
technical men who are using electrical power. 

PORTLAND ELECTRIC-BUILDING SOUVENIR.—The Portland 
Railway, Light and Power Company has published a very interest- 
ine booklet as a souvenir of the opening of the Electric Building in 
Portland, Ore. The building which the booklet describes was con- 
structed around a substation while all the apparatus continued to 
run without interruption. Mention is made of the fact that, al- 
though the substation was undermined and the machinery supported 
1y timbering, there were no serious accidents caused by any one 
coming in contact with the electrical apparatus. Illustrations show- 


Liege 


ne the building, its illumination scheme, and a number of the 
offices add considerable interest to the publication. 
INDEX TO PROCEEDINGS.—The National Electric Light 


\ssociation has just issued, in a limited edition of 1,000 copies, a 
complete cross-reference index to the reports of all the Conven- 
tions from 1885 to 1909, inclusive. This edition is being distributed 
to all the member companies down to 1909, and to the officers of the 
association who filled executive positions during the period. This plan 
eaves a few copies on hand for general distribution, in response to 
nquiries from libraries and other institutions that may happen to 
have a full set of the Proceedings. It is obvious that the index is 
of little direct use to those who are without a full set of the Pro- 
-eedings to which the index makes reference; while to the for- 
tunate possessors of a set the index is a key to a vast accumulation 
of immensely valuable data. The book is uniform in size and 
inding with the Proceedings, and fills 243 pages. It includes a 
zeneral index: a list of twenty-four classes into which the topics 
ire divided: an excellent synopsis of papers and discussions; an 
uthors’ index, and a title index. 


INDUSTRIAL ITEMS. 
THE PACIFIC STATES ELECTRIC COMPANY announces that 
it has opened an office and store at No. 90-92 Seventh Street, Port- 
and, Ore. The company will carry a complete stock of electrical 
instruments and apparatus at this store. 
THE J. LANG ELECTRIC COMPANY, Chicago, Il., has issued 
ts general catalogue No. 810 cancelling all previous catalogues. 
complete line of switches, fuses, switchbuards, accessories, etc., 
is presented with numerous illustrations. Prices are given through- 
out 
THE ELECTRIC MACHINERY COMPANY, Minneapolis, Minn., 


supplies, 


ecently published bulletin No. 105 illustrating its alternating 
current generators. As a supplement to tie bulletin are attached 


three illustrations of machinery, which the company built and 
installed for the Peerless Electric Company, of Warren, Ohio. 
THE MINNEAPOLIS STEEL & MACHINERY COMPANY, 
Minneapolis, Minn., has listed, in its monthly stock list for July, 
an exceptionally large stock of transmission machinery. The com- 
pany calls attention to the fact that only a portion of the stock is 


listed in this monthly publication, and that the complete line 
may be obtained from the catalogue. 
THE C. W. HUNT COMPANY, New York, N. Y., builders of 


coal handling, conveying and hoisting machinery, announces that 
arrangements have been made by which their business on the 
Pacific Coast will be handled by the San Francisco Bridge Com- 
pany, with offices at 865 Monadnock Building, San Francisco. 
The company has just completed a Naval Coaling Station in San 
Francisco Bay for the government. 

THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., announces the removal of its Charlotte, N. C., office to 
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nessee east of the Tennessee River, and all of the states of Mis- 


sissippi, Alabama, Georgia and Florida. North and South Carolina 
which have heretofore been handled from the Charlotte office will 
now be handled from the Philadelphia office, which is located in 
the Real Estate Trust Building, and is in charge of John Mustard. 

THE UNIVERSAL SPECIALTY COMPANY, Terre Haute, 
Ind., is distributing a folder containing some new suggestions on 
the methods of constructing telephone drop circuits. Special men- 
tion is made of the desirability of such an insulator as the “Uni- 
versal” on lines employing twisted-pair wire. This insulator 
affords, among other things, a high and permanent insulation by 
aving a separate groove for each wire of the pair. There can be 
no chance of the wires rubbing at the insulator. An interesting 
feature of this folder is a series of illustrations which show how 
the insulator may be used under different conditions. 

THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., recently 
sold a turbine for a particularly interesting installation to the 
Standard American Dredging Company, of San Francisco. This 
company is one of the largest dredging concerns in the United 
States and has many boats on the Pacific Coast and on the Gulf 
The turbine, which is a standard 500-kilowatt, 2,300-volt, three-phase. 
sixty-cycle, 3,600-revolutions-per-minute machine, will be installed on 
one of its largest dredges and will furnish power for driving a 500- 
horsepower motor direct-connected to the dredge pump. The alter- 
nator will receive exciting current from a fifteen-kilowatt Allis-Chal- 
mers generator direct-connected to an American Blower Company's 
engine. 

THE INTERNATIONAL ACHESON GRAPHITE COMPANY, of 
Niagara Falls, N. Y., has arranged to erect a very substantial and 
large addition to its works on the lands of the Niagara Falls Power 
Company in that city. The addition will be in the nature of a 
furnace room, which will afford capacity for ten or twelve new 
furnaces. The buildings will be of brick and steel construction 
and erected to the west of its present works, where there is ample 
room for still further enlargement. The additional furnaces will 
make possible a very large increase in the output of Acheson- 
Graphite, and is indicative of the constantly increasing recognition 
of the value of the products of the company. These products are 
electrodes for electrochemical, metallurgical and electrical purposes, 
and powdered graphite for dry-cell filler, paint pigment, powde) 
glazing, lead pencils, firearms lubrication, general lubrication, elec 
trotypers’ moulding and polishing leads, etc. 


DATES AHEAD. 
Ohio Electric Light Association. 
Point, Ohio, July 26, 27 and 28. 
Society of Automobile Engineers. 
July 28, 29, 30. 
Michigan Electrical Association. 
Huron, Mich., August 16, 17 and 18. 


Annual convention, Cedar 


Next meeting, Detroit, Mich 


Annual convention, Port 


League of American Municipalities. Annual convention, St 
Paul, Minn., August 23-26. 

Pacific Coast Electrical Exposition. San Francisco. Cal., Au- 
gust 20 to August 27, 1910. 

International Association of Municipal Electricians. Annual 
convention, Rochester, N. Y., September 6, 7, 8 and 9. 

Old Time Telegraphers’ and Historical Association and the 


Society of the United States Military Telegraph Corps. Twenty 


ninth annual reunion, Chicago, Ill., September 8.-10. 


Pennsylvania Electric Association Convention, Glen Summit 
Springs, Pa., September 14-16. 
New England Section, National Electric Light Association 


Fall convention, Pleasant Point, New London, Conn., September 1° 
and 14. 


Colorado Electric Light, Power and Railway Association. Next 
convention, Glenwood Springs, Col., September 21, 22 and 23. 
Kansas Gas, Water, Electric Light and Street Railway Asso- 


ciation. Annual meeting, Kansas City, Kan., September 27-28. 
American Street and Interurban Railway Association. Annual 
convention, Atlantic City, N. J., October 10-14. 
Americaff Society of Municipal Improvements. 
tion, Erie, Pa., October 11-14. 


Annual conven 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) July 12, rg1o. 


the Woodward Building. Birmingham, Alabama, to be in charge of 
J. F. Jones. The Birmingham office will cover that part of Ten- 
963,735. ELECTRIC SWITCHING DEVICE. Christian Aalborg, 


Wilkinsburg, Pa., assignor to Westinghouse Electric & Manu- 
facturing Company, East Pittsburg, Pa. Filed April 10, 1908. 
There are two movable contact-bearing switch-arms rotatably 
mounted to move parallel to the face of an insulating plate or 
slab; a single means normally holds both switch arms in closed 
circuit position; and another means causes this single means to 
move the one or the other of the switch-arms to open position. 
965,736. ELECTRIC-ARC LAMP. Thomas Edgar Adams, Cleveland, 
Ohio, assignor to The Adams-Bagnall Electric Company, Cleve- 
land, Ohio, assignor to The Adams-Bagnall Electric Company, 


Cleveland, Ohio. Filed July 14, 1909. A blade secured to an 
electrode comprises members parallel with the axis of the elec- 
trode, and projections spaced apart and connecting these mem- 
bers. 

963,745. PROCESS OF MAKING INCANDESCENT-ELECTRIC- 
LAMP FILAMENTS. Walter G. Clark, New York, N. Y., as- 
signor to Parker-Clark Electric Company, Jersey City, N. J. 
Filed April 5, 1906. The process consists in fiashing a filament 
in an atmosphere containing a hydrocarbon gas, a silicon chlo- 
ride and an absorbent for the chlorine freed by the flashing pro- 
cess and the admission of oxygen to the atmosphere. 
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963,755. MOTOR-SADDLE. Hugo W. Forslund, Chicago, IIl., as- 


ignor to J. W. Reedy Elevator Manufacturing Co., Chicago, III. 
Filed Dee. 14, 1906. The saddle is devised to hold the motor 
case in such a position that the shaft will be always in aline- 

‘ vith its bearing 
Hoe O2 PROTECTIVE DEVICE FOR ELECTRIC APPARATUS. 
Ford W. Harris, Wilkinsburg, Pa., assignor to Westinghouse 
Electric & Manufacturing Company Filed May 6, 1907. A 


reuit interrupte! 


63.763 ELECTRIC THERMOSTAT Ford W. Harris, Wilkins- 


." 
urg, Pa issignor to Westinghouse Electric & Manufacturing 
Company Filed M 6, 1907 \ thermostat comprises a cen 
rally supported spiral of resilient conducting materials which 
s movable responsive to the combined actions of the heat and 
the magnetic flux produced by currents flowing through it, and 
a magnetizable frame constituting both a support and a partial 


circuit for the magnetic flux produced by the currents which 
traverse the spiral 

63,764. ELECTRIC CIRCUIT INTERRUPTER. Ford W. Harris, 
Wilkinsburg, Pa.. assignor to Westinghouse Electric & Manu- 
facturing Compan) Filed May 6, 1907. Includes the electric 
themostat described in the preceding 

963,781 OUTLET-BOX Louie T. La Paugh, Utica, N. Y. Filed 
Nov. 22, 1907. The outlet box has a top with flaps cut therein 
and turned up to form opposite walls of a casing, blanks cut to 
fit the flaps in forming the other opposite walls of the casing, 
the flaps and members having lugs and recesses interfitting in 
the uniting of the same 

163.802. OUTLET-BOX. George E. Neuberth, Newark, N. 5. Filed 
May 13, 1909. The outlet box comprises a series of members 
detachably secured together, a cover consisting of end mem- 
vers and side strips detachably secured together, means for 
ecuring switches to the cover, and means for securing the cover 
to the body portion so that it can be tilted and fastened in its 
lifferent tilted positions 

mo SOU PROTECTIVE DEVICE FOR ELECTRODES. Theodor 

assignor to General Electric Company 


Sahrig, Berlin. Germal 
Filed Sept 5. 1906 \ protecting device for aluminum elec 
ode ‘ ec eells. consists of a protective covering 
extending below e fluid level and composed of rigid material 
idapted é e chemical effect of the electrolyte, the 
é ! ! SEC ed to tl part to be yrotected by a cement 

! ) i eral substances 
DIPPING IECHANISM FOR ELECTROPLATING AP 
PARATUS ohn H. Shaw, New Haven, Conn., assignor to Sar 
I & Co ! Ne Haven, Conn Filed May 3, 1909 \ 
t el ipted to travel above a bath and to be in 
mittentl tated 1 a work-holder is raised or lowered 
] rotation of tl member 

8? LIMIT-SWITCH FOR MOTOR-OPERATED DEVICES 
Hi lan A. Stee Pit irg, Pa issignor to Westinghouse 
ic and Manufacturing Company Filed Dec. 2, 1909 \n 
ectric-circuit switching-device comprises a stationary shaft, a 
eve Mata hereon, a plurality of contact fingers secured 
o and insulated from the sleeve, a spring tending to rotate 
the sleeve in one direction, and a latch for holding the sleeve 


nh opposition t the spring 


163.830 LIGHTNING-ROD CONSTRUCTION. Thomas Thompson 
Burlineton. Iowa Filed April 20, 1910 4 tubular member is 
disposed at an angle and connected by a coupling to a con 
ductor, and tubular braces are secured at their upper ends to 
he tubular member and provided at their lower ends with in- 
tegral ears embracing the conductor and securing the braces 
thereto 

5 S4e INSULATED JOIN Gilbert Wright, Schenectady, N. Y 
ssignor to General Electric Company Filed Feb. 2, 1910. An 
nsulating joint comprises two nipples having square flanges, an 
interposed quarterf heet of insulating material, and lobes on 
i flange folded n the other flange and upon the cor 

pondir obs f tl nsulating sheet 

163.849. OSCILLATING FAN Ralph E. Barker, Lynn, Mass., as 
ig General Electric Company Filed Nov 29, 1902 
Ante itically actuated eal periodically stop the flow of 
| iir currents ft ! portion only of the space traversed 
SO. GALVANI( SATTERY Stephan Benko Budapest, Aus 
tria-Hungal issigne Company Limited of Exploitation of 
Inventior Ste] n Benko, Budapest, Austria-Hungary 
Filed Jan. 19 109 \ method of operating galvanic elements 
omprises passing the electrolyte, containing a depolarizing gas, 
through the pores of the negative electrode, by creating alter 
nately a high ind a lower pressure on one side of the elec 
trode 


963,859. CIRCUIT-BREAKER Eastman A. Burrows, Chicago. II1.. 
ind Frederick P. McIntosh, Elkhart, Ind., assignors to General 
Electric Company Filed April 9, 1906. Operating means com- 
prise a solenoid having alternate windings, a switch controlling 
1 normally open circuit for the solenoid. a plunger connected 








to the circuit breaker and adopted to be moved in a direction 

to close the same by the energization of one of the windings 
and in a reverse direction by the energization of the other of 
the windings, and means automatically operated after each suc 
cessive actuation of the plunger to shift the solenoid circuit 
from one of the windings to the other. 

$63,865. PANTOGRAPH-TROLLEY. Frank E. Case. Schenectady 
N. Y., assignor to General Electric Company. Filed Feb. 25 
1909. A pantograph trolley has its traveling contact capable of 
vibratory movement independent of the pantographic structurs« 
and a single set of springs operating to raise the trolley and 
also to maintain the contact yieldingly in a normal position 

963,867. ELECTRIC-CONTROL SYSTEM. William M. Chubb. San 
Francisco, Cal. Filed July 12, 1909. The system includes a 
divided circuit, a resistance in each circuit, points of equal 
potential on the resistances, contacts on these points, a conduc- 
tor connecting the contacts and electromagnetic means in the 
conductor operated by the movement of one contact to a point 
of different potential to cause a solenoid to be energized. An 
iron core in the solenoid is connected with the other contact 
point and adapted to be moved by the solenoid to cause the con 
tact point to move to a point of like potential 

963,875. TELEPHONE SYSTEM. William W. Dean, Elyria, Ohio, 
assignor to The Dean Electric Company, Elyria, Ohio. Filed 
April 2, 1910. There is a link conductor at the exchange for 
connecting the lines together in conversational relation, and a 
switch associated with this link conductor controls the con- 
nection of a source of signaling current at the exchange with a 
called line. A relay is associated with the link conductor and 
a shunt about the switch is controlled by said relay. 

963,879. JUNCTION-BOX. Jenesse R. Duff, New York, N. Y., as- 
signor to General Electric Company. Filed Nov. 13, 1906. A 
junction box has a ring C and terminal lugs P adapted to be 
fastened thereon, the lugs having at their ends sockets V to 
receive the ends of cables, and an opening U above the socket 
for applying solder. 

963,892. ELECTRIC HEATER. Caryl D. Haskins, Schenectady, N 
Y., assignor to General Electric Company. Filed June 23, 1909 
An electric heater has a heating surface composed of a material 
which is softened by the heat developed in the heater and a 
body to be heated arranged to sink into the softened material 

965,897 TIME-LIMIT RELAY. Ernest H. Jacobs, Schenectady. N 
Y., assignor to General Electric Company Filed Feb. 23, 1909 
In combination with a tripping member and an electroresponsive 
device having an armature arranged to actuate the tripping 
member when moved, is a retarding device for retarding the 
movement of the armature; a toggle nomally overset forms 
rigid connection between the armature and the retarding device 
and means are provided whereby the toggle is collapsed at a 
predetermined point in the travel of the armature and the 
armature is thereby freed from restraint 

963,907. ELECTROMAGNET-COIL. Charles B. Larzelere, Schene« 
tady, N. Y., assignor to General Electric Company Filed Marcl 
29, 1909 \ current-carrying coil for an electromagnetically 
controlled device comprises a rectangular bar of conductin 
material having a transverse hole therethrough and intersect 
ing slots forming the material of the bar into a loop around the 
hole 

963,908. RECORDING-PYROMETER OF THE THERMO-ELEC 
TRIC TYPE. Walker De H. Lee, Cleveland, Ohio. Filed Nov 
25, 1908. Comprises a galvanometer and a base therefor, a 
graduated scale, operatively attached to the base, and an ir 
dicator hand in connection with the galvanometer, one end of 
which is adapted to pass under the graduated scale; a second 
graduated scale is permanently attached to the base, the other 
end of the indicator hand passing over the last mentioned scale 
and means are provided whereby the armatures of a pair of 
solenoids are operatively related and connected to actuate th: 
seale to depress the hand. 

963,934 DEVICE TO BE USED AS TELEPHONE-RECEIVER 
Karel Ort, Kostice on Eger, Josef Rieger. Domausice, nea! 
Louny, and Josef Karel Ort, Kostice on Eger, Austria-Hungary 
Filed Nov. 29, 1907 The device consists of superposed dia 
phragms of conducting materials, alternate layers of the sam¢ 
being connected together in one series to form a continuous 
conductor and connected to the positive pole of an electric cir 
cuit, and the remaining alternate layers being connected in a 
second series and connected to the negative pole of the circuit 
a layer of elastic dielectric material interposed between each 
two conducting diaphragms, and means for elastically suspend 
ing the whole. 

963,942. ELECTRICAL DRYING APPARATUS. George W. Rich 
ardson, Philadelphia, Pa., assignor of one-half to Stephen T 
Major, Pencoyd, Pa. Filed June 1, 1908. Rollers are heated by 
internal electric coils. 

963,954. TELEPHONE-RECEIVER. Sol. S. Sonneborn, New York 
N. Y. Filed May 18, 1908. A telephone receiver comprises a 
permanent magnet having a plurality of poles, a plurality of 
diaphragms co-operating therewith, a casing having a single 
earpiece orifice, and a cup-shaped part having perforations 
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1.016. ELECTRIC-LAMP-SHADE HOLDER 


1057. WINDOW-LIGHTER 


058. WINDOW-LIGHTER. 


vy 23, 1910 





whereby the sound vibrations from all of the diaphragms are 
combined to issue through the orifice. 


980. APPARATUS FOR THERMOCHEMICAL GENERATION 


OF ELECTRICITY. Lucien Paul Basset, Paris, France, assig- 
nor to Maurice Bacqua de Labarthe, Paris, France. Original 
application filed March 27, 1906. Divided and this application 
filed Feb. 20, 1908. Renewed April 19, 1910. A thermochemical 
generator of electricity comprises a vessel separated into com- 
partments by walls of carbon and walls of porous material al- 
ternately disposed, the compartments forming two groups the 
elements of which are connected with each other alternately, 
and means for passing two different electrolytes through these 
two groups of compartments, the walls of carbon constituting 
also insoluble electrodes. 


97 
‘, 


John L. Creveling, New York, N. Y.. 


996. ELECTRIC SWITCH. 
assignor to Safety Car Heating and Lighting Company. Filed 
May 28, 1908. An electromagnetic switch. 

IGNITION APPARATUS. Arthur E. England, Boston, 


Mass., assignor to Arthur A. Maxwell, trustee, Worcester, Mass. 
Filed May 22, 1907. A combined spark plug and induction coil, etc. 
ELECTRICITY-MEASURING INSTRUMENT. Johannes 
Gorner, Eschersheim, near Frankfort-on-the-Main, Germany, as- 
signor to the firm of Hartmann & Braun, Aktiengesellschaft, 
Bockenheim, Frankfort-on-the-Main, Germany. Filed Aug. 31, 
1906. An electric measuring instrument for use in alternating 
circuits, includes a shunt electromagnet, comprising an iron 
core divided into independent sections, each of the sections be- 
ing closed in itself by a magnetic limb, part of the magnetic 
limbs being broken by an air gap and embraced by a series 
coil co-operating with the shunt electromagnet to produce a 
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phate solution, and adding from time to time in small amounts 
to the solution in a copperplating bath, as the halogen becomes 
exhausted by reaction with the hydrogen developed upon the 
cathode. 

125 APPARATUS FOR CLEARING ICE AND SNOW FROM 
THIRD RAILS OF ELECTRIC RAILWAYS. Alois J. Simon 
Chicago, Ul. Filed Oct. 25, 1909. The apparatus consists of a 
pair of ice-breaking wheels traveling on the third rail and each 
adapted to break up and loosen the ice or snow thereon, a 
rotating brush between the wheels adapted to remove the loos 
ened ice or snow, and a frame to which the wheels and brush 
are journaled and by which they are attached to the truck ot 
a car. 

145. MICROPHONIC TRANSMITTER. Charles Logan Chis 
holm, Marysville, New Brunswick, Canada, assignor of one 
sixteenth to Charles Sadler, Edmonton, Canada. Filed Aug 
5, 1908. The instrument has a carbon diaphragm metal-plated 
on its peripheral edge, and a support for the diaphragm to 
which it is united by a metallic cement. 

169. CURRENT-INTERRUPTING DEVICE. Oscar M. Leich 
Genoa, Ill., assignor to Cracraft-Leich Electric Co., Genoa, II] 
Filed June 19, 1908. A current modifier comprises a fluctuat 
ing-current generator. an induction coil having a primary wind 





mess cower 
16 ELECTRIC THERMO 164,268 APPARATUS FOR SMELTING ORES 63,874.-JUNCTION BOX 
STAT. 
shifting magnetic field, an element extending into the air gap ing, a secondary winding, a contact-breaking device, an ar 


and adapted to be acted upon by the shifting magnetic field 
Habig, Los 
Angeles, Cal. Filed Nov. 13, 1909. The holder comprises a 
shade ring provided with a keeper, a clamping ring carried by) 
the shade ring, having the terminals thereof reduced and 
adapted to reciprocate in the keeper, and pivotal means where 
by the terminals may be retained in a contracted position. 

028. SPARK-PLUG. Irwin Floyd Kepler, Akron, Ohio. Filed 
Dec. 10. 1908, Serial No. 466,866. Renewed Nov. 26, 1909. A 
spark plug comprises a tubular body portion, an insulated bind- 
ing pin arranged in this, a terminal fastening cap arranged on 
the outer end of the plug, the cap comprising inner and outer 
adjustable connected sections, a clamping plate forming the 
outer end of the cap, and a spring to hold the clamping plate 
in engagement with che terminal of an electric conductor where- 
by the terminal is secured in electric contract with the end of 
the binding pin. 


George 


Oscar M. Leich, Genoa, IIl.. 
Genoa, II] Filed June 





assignor to Cracraft-Leich Electric Co., 
19, 1908. A magneto generator 

37. CONTROLLING MEANS FOR ELECTRIC CIRCUITS. 
Julius K. Lux, Jersey City, N. J. Filed Sept. 2, 1909. A snap 
switch 

Andrew J. Sanford, Newark. Ohio, 
assignor to The A. H. Heisey & Co. Inc., Newark, Ohio. Filed 
Oct. 15, 1909. An oblong integral glass shade is provided with 
a plurality of necks for attachment to a holder, each neck being 
adapted to carry an incandescent bulb. 

Andrew J. Sanford, Newark, Ohio, 
assignor to The A. H. Heisey & Co., Inc., Newark, Ohio. Filed 
Oct. 15, 1999. A window lighter consits of a plurality of sec- 
tions each provided with interior transverse walls and means 
for supporting the sections. 

086. FIRE-ALARM SYSTEM. William Carroll, Chicago, Il. 
Filed Feb. 11, 1909. Describes the electric circuit connections. 
096. PROCESS OF ELECTROPLATING, Thomas A. Edison, 
Llewellyn Park, Orange, N. J. Filed March 19, 1906. The pro- 
cess consists in halogenizing a suitable quantity of copper sul- 
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964, 


964, 


214. TELEPHONE-TRANSMITTER. 


ture for controlling the contact-breaking device, the armature 
being under the inductive influence of both windings, and the 
zenerator, primary winding and contact-breaking device cor 
stituting a serial metallic circuit, the secondary winding being 
adapted for connection to a transmission circuit, means con 
trolled by the generator for short-circuiting the secondary wind 
ing when the generator is not operating, and a condenser around 
the contact-breaking device. 

197. PORTABLE ELECTRICAL TOOL. Frank J. Backscheide1 
Cincinnati. Ohio. Filed Feb. 8, 1909. In combination with a 
driving shaft and a driven shaft, is a yieldably mounted inter- 
mediate power transmission; a switch controls the current 
actuated in disconnecting by the movement of the yieldabl\ 
mounted transmitter around the axis of the member with whicl 
it engages. 

Charles L Chisholn 
Marysville, New Brunswick, Canada. Original application filed 
Jan. 20, 1909. Divided and this application filed March 9, 1909 
\ microphonic transmitter has a diaphragm for receiving the 
direct impact of sound waves, the diaphragm being superficiall) 
unobstructed on its sound-receivine face, and having a funda 
mental rate of vibration higher than the rate of vibration o! 
the normal voice waves to be transmitted and a granule cl 
ber substantially coextensive with the diaphragm 


268. APPARATUS FOR SMELTING ORES YIELDING A VOLA 


TILE METAL. Woolsey McA. Johnson, Hartford, Conn... as 
signor to The Continuous Zinc Furnace Company, Hartford 
Conn. Filed Nov. 9, 1906. Apparatus for smelting ores yielding 
a volatile metal, comprises an electric smelting furnace, a porous 
body of carbonaceous materials, a condenser, and electrodes 
disposed in contact with the body of carbonaceous material 
274. ELECTRIC PLAYING APPARATUS FOR MUSICAL IN 
STRUMENTS. John F. Kelly, Pittsfield, Mass. Filed Sept. 14 
1907. In combination with tone producing devices of the instru 
ments, are electromagnets for operating the tone-producing d« 
vices, means for varying the magnetomctive force of the mag 
nets and the loudness of the tones produced by the operatio: 
of the magneis by changing the number of turns of the magne: 
windings through which the energizing current flows 











ELECTRIC-LAMP-HOLDING SOCKET. Harry Wallace 


mit 2S8i 
Lawrence, Denver, Colo. Filed July 16, 1909. Includes a switch 
and a shock-absorbing device 

4,289 ELECTRIC TIME-SWITCH John De Lorenzo, Linhart, 
Pa. Filed Jan 1910 \ latch is released by an electrically 


operated time-controlled device 
"4.297. LIGHTNING-ROD UPRIGHT. George J. Moore, Mary- 
ville, Mo. Filed Feb. 10, 1910. The upright has its lower end 
portion provided with loop to receive the rod and its upper 
end tapered to provide a point 
DEVICE FOR TIMING MAGNETOS TO OPERATE WITH 
rWO-CYLINDER GAS-ENGINES SET V-SHAPED. Theodore 
M. Mueller, Braintre Mass. Filed Oct. 12, 1907. In combina- 
with a magneto and its armature shaft and a gas-engine 
i eylindel ire a driving gear, vielding connections 
and the shaft for timing the movements of 
positions of the pistons in the cylinders 
variations of the yielding connec- 
cam and yielding con- 
governed at all times 


964.298 


oh 
having V-se 
between the 
the armaiure to the 
1 cam for deiermining th« 
ind m co-operating with the 
nections for latter 
by the cam 

ELECTRIC ILLUMINATED SIGN. William Nelson Mc 
Comb, New York, N. Y. Filed Nov. 1908. Comprises a box, a 
faceplate for closing the box, a set of electric lamp sockets car- 
ried by the faceplate, the plate carrying outward extending 
marginal flanges or ribs surrounding the lamp sockets, a remov- 
ible letter or character plate and means carried by the ribs for 
holding in front the lamp sockets the removable 
letter or character 


plate 
164,536. MEANS FOR MAINTAINING 
OPERATION 
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VAPOR-CONVERTERS IN 
Percy H. Thomas, East Orange, N. J., assignor 
Hewitt Electric Company, New York, N. Y. Original 
1903. Divided and this application filed 
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\INING VAPOR-CONVERTERS IN OPER- 
ATION, 


Oct. 19 
tive 


L404 
electrode 
tion with a 
tions therefrom to the 


\ vapor converter bas a plurality of main posi- 
and a common negative electrode, in combina- 
source of normal electromotive-force and connec- 
common negative electrode and the main 


positive electrodes, a source of accelerated electromotive-force, 
and connections therefrom to the common negative and the 
supplemental positive el: ctrodes 


164,338 INSULATED 

Samuel G. Thomson 
Thomson Compan) 

inner 
rail foot 
he rail base 
lating material i 


RAIL-JOINT William P 

Philadelphia, Pa., assignors to Thomson- 
Philadelphia, Pa. Filed Dec. 29, 1908. An 
bar contacts with one rail only and stands free from the 
and has at least two laterally extending faces above 
an outer bar extends under these faces, and insu- 
interposed between the two bars. 

964.343. ROTARY FIELD-MAGNET. Emil Volkers, Berlin, Ger- 
many. Filed April 2, 1909. A rotary field magnet comprises a 
shaft, the magnets being of such a spiral shape that their oppo- 
site poles are arranged with a certain interval of space between 
them, parallel to the shaft, while the center parts of the mag- 
nets are inclined in relation to the shaft, means for securing 
the magnets to the shaft, and a stationary armature around the 
magnets. 

INSULATOR-SU PPORT 


Thomson and 


964,376 Jasper Blackburn, Kirkwood, 


Mo. Filed July 17, 1909. An insulator support comprises a pin, 
a base formed at a right angle to and integral with the pin, 
aws arranged to embrace a cross arm and engage the base 
and means for securing the jaws to the cross arm. 

64,379. VEHICLE-LIGHT. Wiley S. Bond, Lincoln, Kans. Filed 


July 2, 1909. An electric lamp is inserted in each pole tip. 

118. ELECTROMAGNETIC CIRCUIT-CONTROLLER. Harry 
Grant Geissinger, New York, N. Y., assignor to Geissinger Regu- 
lator Company, New York, N. Y. Filed Dec. 23, 1909. An elec- 
tromagnetic circuit-controlling device for connecting and discon- 
necting translating mechanism with main conductors, comprises 
an electromagnet having an armature and energizing coils for 
lifting and for retaining the armature respectively, means for 
connecting the lifting coil in series with the translating mechan- 
ism and the retaining coil directly between the main conductors, 
and means for short-circuiting the lifting coil. 
164.442. TOBACCO-MOISTENER Madary, 


Edward C. 


Traverse 
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City, Mich. Filed Jan. 25, 1909. 
tric lamp immersed in a liquid. 

964,474. MANUFACTURE OF INCANDESCENT ELECTRIC 
LAMPS. Dennis Joseph O’Brien, San Francisco, Cal., assignor 
to William P. Fairman, Philadelphia, Pa. Filed July 22, 1904 
The process of manufacturing electric lamps comprises the for- 
mation of a perforated gland at a point intermediate the open 
ends of a hollow transparent tube, placing an anchor in the per- 
forated gland through the adjacent open end of the tube, ad- 
justing the filament and anchor through the adjacent open end 
of the tube, securing the anchor in position, exhausting the 
air in the tube, sealing the end of the hollow tube and secur- 
ing the contact cap to the protruding end of the anchor 


REISSUE. 


13,180. TELEGRAPHIC TRANSMITTER. Paul Dinger, Cleveland, 
Ohio, assignor of one-half to W. Louis Rose and one-half to 
Albert Lynn Lawrence, Cleveland, Ohio. Filed May 17, 1909. 
Original No. 920,034, dated April 27, 1909. The transmitter 
comprises a vibrator in the form of a spring bar fixed at one 
end, a coiled spring secured by one of its ends to the free end 
of the vibrator, a flexible cord secured to the other end of the 
spring, and means for taking in and paying out the cord. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired July 18, 1910. 


The humidor contains an elec- 


501,485. INCANDESCENT-LAMP SOCKET. Henry P. Ball, Sche- 
nectady, N. Y. 

501,488. REGULATING ELECTRIC LOCOMOTIVES. John B 
Blood, Lynn, Mass. 

501,491. INCANDESCENT ELECTRIC LAMP. Edward E. Cary 
Boston, Mass. 

501,502. INCANDESCENT-LAMP FIXTURE. Alenza T. Gifford 


Hopedale, Mass. 


501,529 and 501,530. INCANDESCENT ELECTRIC LAMP. Wil- 
liam E. Nickerson, Cambridge, and Edward E. Cary, Boston 
Mass. 

501,531. INCANDESCENT ELECTRIC LAMP. William E. Nicker 


son, Cambridge, Mass. 


501,532. DEVICE FOR REGULATING CONSTANT-CURRENT 
DYNAMO-ELECTRIC MACHINES. Olof Offrell, Middletown, 
Conn. 

501,533. ELECTRICALLY-ILLUMINATED CHARACTER FOR AD 
VERTISING. Almon D. Page, Newark, N. J. 

501,540, 501,541, 501,542 and 501,543. ELECTRIC MUSICAL IN- 


STRUMENT. Paris E. Singer, London, Eng. 
501,546. AUTOMATIC CHAIN-WELDING MACHINE. Elihu Thom 
son, Swampscott, and Charles E. Harthan, Lynn, Mass 
501,547. SHAPING AND SPINNING METALS BY ELECTRICITY 
Elihu Thomson, Swampscott, Mass. 


501,550. ELECTRIC BODY BATTERY. Harry C. Wagner, Cleve 
land, Ohio. 

501,558. ELECTRO-MEDICAL APPARATUS. John A. Cabot. Cin 
cinnati, O. 

501,580. ELECTRIC-LAMP SOCKET. Gustave Sachs, St. Louis. 
Mo. 


501,589. ELECTRICAL MEASURING INSTRUMENT. 
Hunter, Philadelphia, Pa. 


Rudolph M 


501,610. TRANSMITTER FOR TELEPHONES. James A. Brown, 
Moline, Il. 
£01,631. ELECTRIC-CIRCUIT CONNECTION FOR SIGNALING OR 


TELEPHONE BOXES. John E. Smith, New York, N. Y. 

501,676. ELECTRIC-RAILWAY CONDUIT. Irving J. Cook, Newark, 
N. J. 

501,701. ELECTRIC-CONTROLLING AND LOCKING MECHAN 
ISM FOR RAILWAY SWITCHES AND SIGNALS. Charles M 
Wilder, Cincinnati, O. 

501,707. ELECTRIC SWITCH. 
Urquhart, London, Eng. 

501,708. LIGHTNING-ARRESTER. Francis H. Doane, New York. 
N. Y 


William H. Dingie, and John M 


501,755. METHOD FOR FORMING COAL-CUTTERS. Foree Bain. 
Chicago, Ill. 

501,757. ELECTRIC-ARC LAMP. Sigmund Bergmann, New York. 
A 

501,758. CARBON-HOLDER FOR ELECTRIC 
mund Bergmann, New York, N. Y. 

501,768. ELECTRIC ARC LAMP. John T. 
N. J. 

501,825. METHOD OF AND APPARATUS FOR HEATING, WELD- 

ING, OR WORKING METALS ELECTRICALLY Charles L 

Coffin, Detroit, Mich. 


ARC LAMPS. Sig- 


Dempster, Summit, 


501,842. ELECTRIC MOTOR. Malcolm W. Long, Harrisburg. Pa 
501,847. MULTIPLE SWITCHBOARD FOR TELEPHONE EX- 


CHANGES. Charles E. Scribner, Chicago, II. 


501,849. ELECTRIC BELT. Barney H. Standish, Evansville, Wis. 

501,861. ELECTRIC BELT. Abraham D. Berliner, Rock Island, III. 

501,884. ELECTRIC-ARC LAMP. William H. Klees, Susquehanna, 
Pa. 

501,905. ELECTRIC FIRE-ALARM. Charles Bernhardt, Chicago, 
Til. 








